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OIL BURNING 


Some Practical Details of Burning Oil Under Boilers to Produce Steam, with Particular 
Reference to Stationary Boilers, with Discussion 


By B.S. NELSON, NEW ORLEANS, LA 


Member of the Society 


HE subject of oil burning should be particularly inte: 


esting to engineers in the South because Louisiana can 
take credit for originating the widespread commercial use ot 
oil as fuel in the United States. While a great deal of oil 
was produced in Pennsylvania fields and some of it was 
utilized for fuel purposes before the discovery of oil here, the 
Pennsylvania oils were of sueh high grade as to make them 
more valuable when refined into illuminating and lubricating 
oils than as fuel. In faet, it has been stated that for a con 
siderable time oil companies in Pennsylvania burned coal 
under their boilers. 

With the diseovery of Spindle Top in 1901 and the rapid 
development of the California fields, the supply of erude oil 
became greater than the demand for refined products; hence 
the use of oil as fuel. The recent development of the Mexican 
wil fields has given the South an additional supply of oil to 
draw on as fuel. 

Fuel oil is oil which is more valuable to the producer as fuel 
than as a refined product. Due to the rapid increase in use of 
gasoline in motor vehicles and the use of distillates in station- 
ary engines, and also to the improvements in refining crude 
oils, it is probable that very little crude oil will be used for 
fuel, and that the fuel most used will be some sort of residuum 
«or sealped oils; that is, the oil from which the lighter constit 
vents have been distilled off. Though the Mexican oils are, as 
a rule, heavier and contain less of the lighter constituents than 
American oils, even they are now being distilled and the residue 
used as fuel. The result of this will be that more attention 
will have to be paid to the oil-burning system than was neces 
sary with the lighter crude oils used heretofore, because a 
sealped oil is heavier and more viscous than erude oil. One 
advantage in using a sealped oil is that there is less fire risk, 
because its flash point is higher than the flash point of the 
crude oil. 

Fuel oils may be classified according to several of their char- 
acteristics, which are more or less dependent upon each other. 
Some ot these are the flash point, or temperature at which an 
oil will give off inflammable vapors; the viscosity, which may 
be explained as the molecular friction; the specific gravity; 
the heat value, and the sulphur content. 

The flash point of an oil is of interest particularly from the 
standpoint of safety. On land installations, where the oil is 
usually buried in a closed tank. the flash point is of less im 
portance than on shipboard, where inflammable vapors are apt 
to accumulate in the hull or to be freed in a closed boiler 
room, due to leaky piping, 

The viscosity of an oil is the principal consideration in the 
actual burning of that oil, because the success of the burner 
or atomizer depends largely on its ability to atomize the fuel 
into sufficiently fine particles to insure satisfactory combustion, 
aud the more viscous the’ oil the more difficult this atomization. 
There are various methods of expressing the viscosity, one of 
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the most used being in terms of the Engler scale. Degrees 
Engler means simply the ratio of the time it takes a give! 
quantity of an oil t 


flow through a standard orifice as com- 
pared to the time it would take the same volume of water to 
flow through. Oil is usually sold, however, on the basis of its 
specific gravity (generally measured in degrees Baumé) and 
its heat value and moisture content. It is usually assumed that 
the heavier an oil in degrees Baumé, the more viscous is that 
oil, but this is not always strictly true. 

Through the courtesy of E. H. Peabody, Mem.Am.Soc.M.F., 
in Fig. 1 is reproduced a very interesting chart giving the char 
acteristics of some thirty different oils. This chart gives the 
temperature-viscosity diagram of these fuels, the specific 
gravity, the degrees Baumé and the flash point. Comparing 
two crude oils from these curves brings out the relation, o1 
rather lack of relation, between degrees Baumé and degrees 
Engler: 

Deg. B. Flash Deg. Eng. at 
Pt. 230 Deg. Fahr. 
7 140 13.75 
No. 18 California....... 12.7 285 5.2 


Panuea Crude 


It is to be regretted that oil is not specified in terms of 
specific gravity instead of degrees Baumé, because in any cal 
culations involving the weight of the oil per gallon or per 
barrel it is necessary to refer back to specifie gravity. Further, 
the heaviest oil that can be designated on the Baumé scale for 
liquids lighter than water is 10 deg. B., or unit speeifie gravity. 
There are oils being used now of 10 and 12 deg. B., and no 
doubt still heavier oils will be used, which will call for two 
different Baumé seales and cause confusion. 

Spindle Top oil has a specifie gravity of about 0.92, corre- 
sponding to 22 deg. B., and its heat value averages about 19,700 
B.t.u. California oil is somewhat heavier, the average grade of 
that oil having a specific gravity of about 0.95, or 18 deg. B., 
heat value about 18,500 B.t.u. The Mexican oils vary consid- 
erably in specific gravity and heat value, but as a rule they 
are much heavier than either the California or Texas oils; a 
typical oil now used has 0.99 sp. gr., or 12 deg. B., with 
heat value of about 18,200 B.t.u. 


Table 1 compares the prices of coal and oil, taking as a 
basis coal of the quality of Pratt, Alabama, and Pittsburgh 
coal, sold in the New Orleans market. While with these coals 
an evaporation of 10 lb. from and at 212 deg. can be realized 
with well-designed water-tube boilers when the boilers have 
ample heating surface and are in the hands of skillful firemen, 
it is extremely doubtful if any boilers in regular service are 
showing better than 8 lb., and the great majority are below 
this figure. Therefore, if we take 8 lb. as a basis, we are giv 
ing the coal its full value. Now, with oil giving 19,500 B.t.u. 
per lb., an evaporation of 14.5 lb. should be readily obtained 
if the apparatus for supplying the oil to the furnaces is of 
first-class design and if the furnaces are properly arranged. 
With this ratio as a basis, it is apparent that a pound of coal 
is equivalent to 8/14.5 or 0.541 Ib. of oil. A barrel of erude 
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oil weighs approximately 325 l|b., therefore one ton (2000 |b.) 


of coal is equivalent in practical heating value to 3.34 bbl. 


otf ol. 


rABLE COMPARISON OF PRICES OF COAL AND Ol] 


Coal, Dollars per Ton, 2000 11 Oil, Dollars per Bbl. 


~ > e OF 
’ 
~ 


Not allowing for lal« 

Assuming 10 per cent of 
ashes saved by using oil, a 
00 hp 


ing 
cost of fu 


ID iavber oI 
conservative 


stimate tor piants of ovel 


An interesting point to note with reference to the heat value 


of an oil is that the B.t.u. usually given is the high heat value 


or heat value determined in a bomb calorimeter. The actual 


heat value available in a boiler furnace is less because all fuel 
oil contains a considerable percentage of hydrogen, and the 
latent heat of the steam formed by the combustion of this 


hvdrogen passes up the stack as waste heat. 

In all the heavier grades of fuel, particularly the Mexican 
oils, water mixed with the oil is in the form of an emulsion and 
will not settle out in a tank as it will with the lighter American 
crudes. This is not so much a disadvantage as it would seem, 
With an oil 
light enough for the water to settle out of its own accord, this 


other than causing a lowering of the heat value. 


water will frequently accumulate in the tank and piping and 
go over into the burners in a slug, putting the burners out; 
but with heavy oil a very considerable amount of water can 
go through the burner with no bad effect. The writer is in 
clined to believe that a small quantity of water in heavy oil 
is an advantage in that these oils are usually heated above the 
boiling point of water to effect atomization, and the vaporizing 
Tt 


ol 


the moisture in the oil as it leaves the burner tip probably 


ielps to atomize the oil more thoroughly. 
Oil has numerous other advantages over coal than cost ot! 
tuel. The storage space required is much less for an equal 


imber of heat units; 


there are no ashes to be disposed ol; 
less boiler-room help is required for firing; the wear and tear 
on the furnace lining is smaller because the firedoors do not 
have to be opened, with the consequent chilling of the hot brick 
work. Very little repairs are necessary to the grate bars; a 
smaller stack can be used for the boiler horse 
power; the boiler can be forced with natural draft considerably 
beyond what it can with coal, an important feature where boiler 
capacity is secant; where feedwater is bad, it is often possible 
to carry a load with two oil-fired boilers which would require 
three boilers were coal used, thus allowing the cleaning and 
repairing of one dirty boiler at a time. Steam can be raised 
much more quickly and with no loss due to banking fires. I! 
takes about 10 per cent of the fuel normally consumed by a 
boiler at rated load to keep its fire banked with coal. In case 
of an emergency the fire can be instantly extinguished; any 
one who has had to draw a hot coal fire in an emergency can 
appreciate this particular advantage. 


much same 
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rHE SUCCESSFUL OIL-BURNING INSTALLATION 
There are several factors entering into the successful oil- 
burning installation, some of which affect the reliability of the 
system and others its efficient operation. 
The first consideration for reliability is the oil supply to the 


burners, involving the storage tanks, pumping outfit, and heat- 


ers. The size of a storage tank varies. of course, with the size 


of the boiler plant, but it should be large 
hold a earload ot oil. A 


enough, at least, to 


very popular size of tank 1s a LO.000 


cal, tank, which is about & ft. diameter and about 30 
ong. These tanks are usually built of 14-in. steel with °*, 
eads, though if the tank is subject to corrosion from the 
<ide it should be made of heavier material The tank s 
be equipped with a manhole and filling pipe, a suctic 

Y ivent opening, ; d ope es [tor steam-heal Le 
ectionlis Che msurance re irement ca r the i 
welow the level of the pumps nd b ers, Which me = 

is usually buried in the groun: The k should b ’ 
bly not less than 50 ft. from the nearest building. 

Che oil pumps are the next co sideratio The pum) 

as given the best results is a duplex steam pump, pistor 
pattern type, with brass valves, metallic packing he 
piston and special gaskets and piston-rod packing. The siz 
of pump should be based on a very low piston speed. 

The pump should be fitted with an air chamber on the dis 
charge side to steady its pulsations of pressure, and a gove 
on the steam end to maintain the pressure constant The pres 


sure at which the oil is delivered to the burners depends large 


lb. 


on the character of the oil, varving 


trom 40 for ol ot 26 
to 30 deg. B. to 80 lb. for oil of 12 deg. B. The pump should 
also be equipped with strainers on the suetion side to keep 
trash from getting under the pump valves. Duplicate pumps 
should always be installed, so that if anything goes wrong with 
one pump the other may be put in service without shutting 


down the plant. 
The pump should be set as near the level of the oil as pos 


sible to give the minimum suction lift, and the suetion pipe 


should be as straight as possible, preferably with bends in- 
stead of elbows. Where the suction pipe is long, a foot valve 
at the bottom of the suction line in the tank is desirable. This 


should be a valve without leather seats. as fuel oil deteriorates 
leather. A very good valve to use is a horizontal-swing check 
and 
vovernor, the pump should be equipped with a relief valve set 


used in a vertical position, In addition to air chamber 
at a pressure heavier than the working pressure, 
This 


that its overflow can be pipe 


=v) 


as to mini- 


mize the danger of breaking the relief valve 


pump. 
should be of the enclosed type, so 


back to the tank. 

The heavier oils require heating in the suction tank in order 
to enable the pump to hft them The temperature Must not 
be gh enough to cause the oil to vaporize under the svuctic 


pull the 


of pump. The writer has found a temperature ot 
110 to 130 deg. about right for Mexican oil of 12 to 18 deg. B. 
According to Commander John J. Hyland. U.S.N. Tou 
1. S. N. E., May 1914), the viscosity of the oil had to be 


reduced to 375 deg. Eng. in order to obtain full capacity 
a Blake pump. In order to gage this temperature aceurat 
a thermometer should be installed in the suction line near the 


pump. If this suction line is long, o1 


has several elbows in 


it, it should be made one or two sizes larger than the suction 
opening of the pump. 

The next question is that of the heater. Practically all the 
oil now burned as fuel requires heating in order to reduce its 
viseosity and facilitate atomization at the burner. There is 


a wide choice of heaters, but the principal considerations are, 
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first, to have the heater of ample heating surface, and second, 
to be sure that this heating surface is all utilized. In heating 
oil with a steam coil in a vessel of oil there is a tendency to 
local heating, that is, the oil next to the coils may be very 
warm; but this heat is not readily transmitted to the adjacent 
oil, so that a heater in which the oil is kept in rapid motion 
over all the heating surface in the coil is apt to give best re- 
sults. In one type of heater the oil is sent at high velocity 
through a long coil of brass pipe heated by steam on the 
outside. 

There are several pumping sets on the market which com- 
bine all the requisites enumerated above in one self-contained 


unit. Fig. 2 shows such an outfit which, it will be noted. con 











Fig. 2 
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length of time, a bypass should always be provided from the 
farthest end of the oil supply to the burners back to the pump 
suction, or preferably to the tank. The function of this is to 
be able to fill the oil header with heated oil before attempting 
to light the burners. With much of the heavy oil now used, 
it will be found impossible to even light the burner until hot 
oH reaches the burner tip. If the above bypass is not used, 
there will be considerable messing up of the furnace and 
ashpit with unburned oil. 

More stress has probably been laid on the oil burner than 
on any other part of the installation, which has led to the be 
lief on the part of people unfamiliar with the burning of oil 
that the burner is the whole thing. 


whereas, as a matter ot 








O1L-PUMPING Set, SHOWING Duplicate PuMPs WITH PRESSURE GOVERNOR, AIR CHAMBER, GAGE, SUCTION STRAINERS, 


RELIEF VALVE AND HEATER 


sists of duplicate pumps with pressure governor, air chamber, 
gage, suction strainers on pumps, relief valve and heater. 
The temperature to which the oil must be heated naturally 
varies with its viscosity. For fuel oil usually burned in the 
South, a temperature from 180 to 220 deg. is satisfactory, the 
higher temperature being for oil of 12 deg. B. 
know, ? 


As far as we 
© experiments have been made to determine the degrees 
Engler to which oil must be heated, but judging from our ex- 
perience and with the aid of the temperature-viscosity dia 
grams, we should say that about 8 to 9 deg. 


Eng. is the vis 


cosity required for a steam-atomizer burner. It has been 
stated, however, that any oil which can be pumped readily can 
be atomized by a After 
at the should be read by a 
thermometer permanently fixed in the discharge line from 
the taken to keep the oil hot 
until it reaches the burner by proper covering of the pipes. 


steam atomizer. the oil is heated 


pump (and its temperature 


pumps), care should be 


Where the discharge line is very long or the oil pump is a 
considerable distance from the burners, a very helpful device 
is to run a small live-steam pipe inside the oil-discharge pipe. 
When this is done, a stuffing box should be placed at one end 
of the steam pipe to take care of expansion, which will be 
greater on the steam than on the oil pipe. 


In an installation where the burners are shut down for any 


fact, the burner contributes but a very small part to the suc 
cess of the installation. The term burner is really a misnomer, 
because the only function the burner performs is to atomize 
the fuel into sufficiently fine particles to effect coraplete com- 
bustion in the furnace. 

For land installations, the type of burner which has proved 
best is the steam-atomizer burner with oil supplied to it under 
pressure. The essentials of such a burner are simplicity, 
cheaply renewable wearing parts, economy in steam for atomiz 
ing, and the production of a flame of such shape that makes 
good combustion and, hence, high boiler efficiency possible. 
The burners may be of either the round-flame or flat-flame 
type. The flat-flame type is preferable because it uses less 
steam for atomizing and produces a flame of such shape as 
to permit proper mixture of air to support combustion without 
excess air, which is not the case with a round-flame burner. 

The use of a target wall is not necessary and may cause 
injury to the heating surface of the boiler by causing the 
flame to concentrate on a small portion of the surface, result 
ing in what is termed “ blowpipe ” action. 

The general type of flat-flame burner is a tip in which are 
two narrow parallel and horizontal slots, the oil flowing out 
of the upper slot in fan shape on to the fan-shaped jet of 
steam issuing from the lower slot. 
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The position of the burner depends largely on the type of 
boiler. For a boiler with a long unobstrueted furnace, such as 
a horizontal return tubular, or a boiler of the Heine or Erie 
City type, a burner set in the firmg door is very satisfactory. 
For boilers where the furnace is short and the travel of the 
gases is upward, such as in the Babcock & Wilcox or Stirling 
boiler, the best arrangement is to put the burner at the back, 
shooting toward the front of the boiler. In either case air 
should be admitted to the furnace through a checkerwork ot 
firebrick laid on the grate bars. The shape of this checker 
work should approximate the shape of the flame and thus re 
duce excess air, and the area of all the holes should be equal 
to 4 sq. in. per boiler horsepower. 

Steam and oil connections to a burner should be made to 
allow for the expansion and contraction of the oil and the 
steam headers, and should have unions above and below the 
burner to enable the latter to be taken out quickly for cleaning. 
A very essential point in installing a burner is to see that it 
gets dry steam. The simplest way to do this is to take the 
steam from the top of the auxiliary steam header. <A steam 
connection should be provided on each burner for blowing the 
is shut down, as otherwise this 


he at 


oil out of the burner when it 


oil will earbonize, due to the radiated from the hot fur 
nace, 
The principal tonsideration affecting the efficiency of an 


oil-burner installation, other than the choice of a burner eco 
nomical in the use of steam (and giving the proper shape of 
One of the 


advantages of burning oil, mentioned above, was the possibil 


flame), is the proper control of the air supply. 


ity of reducing the excess air to effect combustion. Conversely, 


one of the principal losses is the ease with which excess air ean 


For any particular installation (assuming the 


be admitted. 
setting is tight and checkerwork properly arranged), the best 
draft should be determined by installing a draft gage on each 
boiler connected to the furnace, then gradually closing the 
damper until there appears just a faint trace of black smoke 
at the stack, and finally maintaining the draft at that point. 
It should be noted, however, that there can easily be smoke 
with excess air for two reasons, first, if the checkerwork is 
not properly arranged in the furnace there will be excess air, 
even though the combustion be incomplete, and second, poor 
atomization of the oil at the burner will give a grayish-white 
smoke, which is often mistaken for insufficient air. A 
accurate method of gaging the air supply is to make periodical 


more 


analyses of the stack gases and keep a record of the stack 
temperatures. The stack gases should not be over 100 deg. 
hotter than the steam, and no diffieulty should be experienced 


in getting 13 to 14 per cent CO, in regular operation. 


DISCUSSION 


THE REQUIREMENTS 
FIRING HEAVY 


MEK. SNYPP GIVES FOR 


CRUDES 


SUCCESSFULLY 


CHARLES E. Snypp spoke of the difficulties experienced in 
handling and firing heavy Mexican erude oils. He recited an 
experience in which these heavy crude oils were substituted for 
the lighter crude oils, such as Spindle Top, Beaumont and 
Louisiana oils, in a plant especially adapted to the burning 
of lighter grades. Fortunately for the continuous working of 
the plant, the change came about gradually over a period of 
a couple of years, and thus the machinery was corrected and 
adapted from time to time to the heavy grades. 

Owing to the rigid insurance requirements, the supply tank 
was located about 400 ft. distant from the boilers, and about 
2 ft. beneath the level of the burners. 


This tank was buried 
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and dirt arched over the top to supply the necessary weight 
to overcome its buoyancy when empty, as the ground was 
more or less saturated with water. 

Tle pump which supplied the burners was located in the 
deg. B. 


drawn through a 1%-in. pipe by pump suction without 


boiler room, and light erude of 22 could be easily 
heating. 
and a large 


This would 


angement 


For heavy erudes a 3-in. pipe was substituted 


capacity, slow-motion pump was used, handle 


medium grades, but in cold or wet weather the ar 


was too delicate to be relied upon. A booster pump was then 


located at the tank, and oil was heated to 130 deg. fahr. and 


foreed through this 3-in. pipe. This relayed the oil to the 
burners. A 2-in. overflow pipe was laid from the pump, lo 
cated in the fireroom, to a return pipe to the ground tanks. 
Chis slow-motion pump was speeded by allowing oil to flow 
freely through a %-in. vent pipe located in the top of the 


vate valve, and this oil 
This 
handling 


pump chamber and controlled by a 
circulated through the 2-in. pipe to the ground tank. 
proved to be a very satisfactory arrangement for 
Mexican crudes. 

Mexican crudes of 12 to 13 deg. B. should be heated to 120 
to 130 deg. fahr. and delivered to the burners just under the 
distilling temperature, which is about 250 deg. fahr. 

Superheated steam was found to be beneficial in atomizing 


this oil and delivering it to the fires. (The speaker had no 


data on the amount of preheat used, but believed that the oil 


should be delivered in a gaseous state to the 

A 3-in. closed tube about 8 ft. long was located in the bot- 
tom of the firebox between two burners, 
one thickness of firebrick. 
through the front end of this tube through a %%-in. 


and protected with 


Steam from the boilers was led 


pipe, and 
the pipe extended to the rear end. A ! j-1n. Pipe Was led from 
the steam space of this tube to the burners. The fuel oil was 
fed through a 14-in. pipe into the rear end of a °4-in. pipe 


which inserted into this tube, extending the full length 


of the tube. 
and the superheated steam was used for atomizing. 


was 


Thus the oil was preheated by superheated steam 


The oil, flowing from the pump, located in the fireroo.m, was 
heated by the usual exhaust heater at the pump, then passed 
through a live-steam heater before entering the superheated 
tube. 

The requirements for successfully firing heavy crude oils 
seem to be, first, large pipe lines and slow-moving, large 
capacity pumps; and second, proper preheating; third, super 
heated steam to atomize the oil. 


MR BURWELL BRINGS OUT 


ATTENTION IN 


POINTS 
OLL 


NEEDING 
BURNING 


SPECLAL 
Rosert T. BuRweELL. Wherever any trouble with oil burning 
under boilers has occurred, it has generally been of a local 
nature, due to the impinging of the flame on some ‘portion of 
the boiler, or to the sealing of the boiler, more than to anything 
else, and where the oil is properly distributed, we may expect 
as much life from the oil-fired as from the coal-fired boiler. 

We thought when the Beaumont field was discovered that, 
inasmuch as this oil gave such a driving-hot fire—boilers could 
be foreed so easily—the boiler would show defects much more 
quickly, but we have not met with anything of that kind in 
our experience. The railroads now drive their boilers rather 
They 
have to be careful that the oil is well distributed so that the 
flame will not impinge against the tubes, and for that reason 
most of them place the burner at the front of the firebox so 
that the flame passes to the rear first. 


hard, and yet they do not seem to have any such trouble. 


As to the type of burner, Mr. Nelson has pointed out the 
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advantages of the flat burner. It has the additional advantage 
that it is not so apt to foree the flame against the boiler as is 
a round burner; the flat burner seems to distribute the fire 
more equally across the chamber. I am glad to see that they 
are doing away with the target, which formerly caused us a 
good deal of uneasiness because the flame would strike the 
target and be deflected for a long time on one portion of the 
boiler, a condition that does not exist in a coal fire. 

Those who are using oil should bear in mind that they can 
force a boiler very easily, and in foreing it they should also 
bear in mind that the more it is foreed, the more important it 
is that the feedwater be of good quality. 

In reading over the Government Report on oil burning, on 
is struck with the emphasis placed on the importance of having 
good men in charge of the burners. This factor does seem 
more important than in the case of burning coal, and yet we 
know that there is frequently considerable difference in efti- 
ciency of men firing coal. 

An efficient fireman is very important to the economical 
operation of a plant. One of the best illustrations of the sav- 
ing by a good fireman was shown in a test made at Milwaukee 
burning eoal, where very accurate data were taken covering a 
period of twenty-four hours. This test was started at 9 a. m., 
when fireman A was on duty, and his showing at the end of 
five hours was 9.98 lb. of water per lb. of dry coal. Fireman B 
then came on and his watch lasted 8 hours, during which 
time the rate was 9.25 Ib. At 10 p.m. fireman C came on 
for 8 hours, and showed exactly the same amount as B, namely, 
9.23 lb. It was thought that the discrepancy was due to the 
boilers being cleaner during A’s watch, but he came on the 
next morning at six, and during the three hours to the end of 
the test made a showing of 9.87 lb. At the average price of 
coal this plant would save $2.40 per day by having firemen 
like 4 instead of B or C, and yet these three firemen were sup- 
posed to be in the same class. It is quite probable that many 
of our plants which have to select practically a new crew every 
year, such as our sugarhouses, must suffer in economy from 
this souree. 

Mr. Nelson has also pointed out the importance of a proper 
distribution of the air and a regulation of the air to reduce 
the excess air to a minimum, to which we might pay more at- 
tention with a view to developing a system by which we can 
determine exactly what we are doing in a plant. Mr. C. R. 
Weymouth, in Vol. 30 of Trans.Am.Soe.M.E., gives a table 
showing the boiler etticiency corresponding to varying per- 
centages of excess air. 

Referring to burners, while it appears that it does not make 
much difference about the type of burner, vet the Government 
Report gives the results of a test of the Korting mechanical 
burner showing an evaporation of 16.13 lb. of water from and 
at 212 deg. fahr. The temperature of the oil at the burners 
was 162 deg. fahr, and its pressure was 105 lb. per sq. in.; the 
temperature of the air entering the furnace was 250 deg. on 
one side and 290 deg. on the other, and the temperature of the 
gases at the fan suction was 465 deg. This result (16.13 lb. 
water) is unusually high, and with a burner that uses neither 
air nor steam to atomize the oil. The oil under pressure is 
forced through serew threads to the nozzle, the orifice of which 
somewhat resembles an injector. Most authorities place a 
limit of 130 deg. fahr. to which the oil shall be heated, and yet 
in this test the oil was heated to 162 deg., giving the best re- 
sults that I have been able to find. 


One point not yet touched on is the importance of having 
ample room in the combustion chamber. As a matter of fact, 
I think a small Dutch oven would give better results. I recall 
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a power plant in this city where the boilers equipped with 
Murphy stokers were fitted up some years ago to burn oil— 
simply by lining the bed of the stoker with brick the fire had 
a clear sweep to the combustion chamber beneath the boilers. 
It was apparently the most perfect fire I have ever seen. 

The form of furnace undoubtedly has considerable effect 
upon the temperature of the fire; in the case of a fuel in which 
a considerable portion burns as a gas, if these gases come in 
contact with a cool surface such as the boiler, before combus- 
tion is complete, there is a corresponding loss. It requires a 
temperature of about 1500 deg. fahr. to burn carbon monoxide, 
and it would therefore seem desirable that the furnace be of 
such proportions as to keep the gases above this temperature 
until complete combustion is assured. 

An interesting illustration of the effect of the temperature 
of the fire on the burning of a fuel is seen in the case of 
bagasse. Green cane contains about 76.5 per cent water, thus 
if 10,000 lb. of cane were dried and the water caught, we would 
have 7650 lb. of water. The dry matter will burn readily and 
produces sutlicient heat to evaporate more than 7650 lb. of 
water per 10,000 lb. of cane. The reason green cane will not 
burn is beeause the water in contact with the combustible mat- 
ter prevents the temperature from attaining a point necessary 
for combustion. 

My observations indicate that there is a Practical operating 
condition against the use of oil in a bagasse furnace; as a rule, 
the man in charge is too prone to wait until the blowing of the 
safety valves notifies him that it is time to shut off the burner, 
whereas in using coal he is not apt to add it any more tre 
quently than the condition of the bagasse fire demands. | 
recall one house that burned coal with bagasse with good re- 
sults, but reported unsatisfactory results with oil. Of course, 
this is a condition that can be improved by careful supervi- 
sion; it emphasizes, however, the importance of capable men 
in charge of the burners. 

Speaking of forcing boilers, the Government Report calls 
attention to the fact that a burner has a limit, and it is im- 
possible to force a boiler with an insufficient number of burn 
ers. This suggests the idea that in many instanees more burn- 
ers might be used to advantage: a greater number might also 
permit a wider range of regulation. 


PROFESSOR WILLIAMSON DISCUSSES THE HEATING OF THE 
OIL, AND ALSO ITS ATOMIZATION BY AIR 

Proressor C. S. Witiiamson. I do not know much about 
tests on oil burning, but it stands to reason that provided you 
do not reduce the oil to the elemental condition, in whieh case 
carbon would be deposited, the more nearly broken che oil is, 
the greater the heat value obtained, for this reason: we are all 
perfectly familiar with the fact that if a certain product—- 
take a chemical compound, for instance—requires so many 
heat units to decompose it, we have put in that many heat 
units before we begin to get back any heat units from its 
actual combustion. Oils should not be heated above their flash 
points nor to a temperature at which carbon is separated. 
This temperature depends upon the property of the particular 
oil undergoing use or test, and so the flash temperature will 
vary. 

Another point is the free play of the flame. It might not be 
aceurate to so designate it, but it often causes a loss to the 
boiler efficiency, for if-you impinge the oil flame on the boiler, 
the oil will split and produce a tarry residuum which drops 
into the pit, thereby losing a portion of the oil, although get- 
ting the best heat value possible for the oil actually consumed. 
There is a certain point, which varies for different oils, at 
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which the separation will take place, but one would have to 
determine this point for each oil to tell at what temperature 
the oil can be most economically preheated. If then the oil is 
preheated too highly, causing separation at this point and, 
further, the flame is allowed to impinge against the boiler plate, 
we have the formation of a residuum at two places, one (the 
former) of which may clog the burner, and the other produce 
the tarry residue in the pit below the furnace. The tempera- 
ture of the flame at the point of combustion is considerably 
above that of the boiler plate, which possibly does not exceed 
300 deg. fahr. in most cases. Hence the boiler plate will aet 
as a condenser to the tarry residue, which has a higher boiling 
point than the surface upon which it is formed, and the cause 
of inefficient burning may be this mechanical arrangement in- 
stead of the oil being low in heat units. There is a splitting 
point then for different oils, which varies as mentioned. 

There is a method of atomization which has not been spoken 
of, but which also gives good results where the installation is 
large enough to warrant putting it in, and that is compressed 
air. If you do your atomizing with compressed air, you do 
away with the steam you have accounted for in the absorption 
ot heat. So where the plant is large enough, this method can 
be worked very successfully. It is somewhat a question of the 
amount of water which you introduce, in case of steam, as 
pitted against the nominal amount of water introduced in the 
ease of air; also of thoroughly mixing the oxygen with the 
particles of oil as they are atomized. 


MK. LEBERMUTH DISCUSSES COMBINATION OIL AND BAGASSE 
FURNACES 

C. D. Lepermutu. Mr. Burwell has struck the keynote in 
bagasse burning when he mentioned getting rid of the water. 
Not only is the heat value per pound of bagasse raised with 
a reduction of water, but also the heat value per pound of 
fiber. This has been worked out theoretically and experi- 
mentally by Prof. E. W. Kerr, Mem.Am.Soc.M.E. In practice 
it has been equally well demonstrated, where factories have re- 
duced the moisture from 52 to 56 per cent, the limits in or- 
dinary Louisiana six-roller mill work down to 47 per cent, now 
obtained by the best nine-roller mill plants. 

It has been shown that under normal Louisiana conditions, 
75 per cent excess air is about the minimum practicable in 
order to keep fires burning, this excess air being necessary in 
order to dry the water out of the bagasse. It can readily be 
seen that with this as a minimum and with the ordinary operat- 
ing condition being about 100 per cent excess, bagasse-furnace 
conditions are not at all suited for burning oil. In every case 
where these fuels have been tried together the results have been 
poor, At Meeker, built as recently as 1912, such combination 
furnaces could never keep up steam until they were changed 
and the oil and bagasse fired separately. 

At the Gramerey Refinery, some years ago, they found when 
they were grinding cane about 1000 tons a day, the fuel rate 
in the refinery was practically the same as when they were not 
grinding. They felt that the bad influence of the bagasse on 
the oil-furnace conditions overbalanced all the fuel value that 
they got from the bagasse. Now that no grinding is done 
they have some well-perfected furnaces using oil which give 
them from 72 to 74 per cent total furnace and boiler efficiency 
right along, and I saw the results of a 72-hour test there, where 
they obtained a total furnace and boiler efficiency of 80.4 per 
cent with return tubular boilers. From any other source than 
their chief engineer, such a figure looks almost too good to 
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accept on its face value. But as I received it I feel sure of its 
validity. 

What is needed in the way of a combination furnace is one 
which wili burn bagasse efficiently and permit of burning 01 
to run boilers full load, efficiency not counting in this case at 
all. For oil will only be used when the milling tandem is 
stopped, which oceurs only at infrequent intervals. It is sin 
ply a matter of getting the same horsepower out of the bagasse 


boilers d iring these stops. 


MR. HUTSON DISCUSSES THE HANDLING OF MEXICAN OII 


H. L. Hutsox. When the Mexican oil companies first sent 
men up here to sell their oil, they sent an engineer to give 
instructions as to how the people should arrange to handle u 
and | remember that his instructions were about as follows 
Where the consumer had a large tank near the river, as most 
sugarhouses have, and was in the habit of gravitating the oil 
from the storage tank to the suction tank, he told them that 
they must put in a large pipe between those two, and put a 
pump and boiler at the storage tank, with heating coils i 
the storage tank, and force that oil from the storage 
tank to the suction tank, as it would not flow by gravity 
in cold weather. He said also that they should provide 
compressed air from some source, and when they shut down, 
particularly in the winter, they must blow all the oil out of the 
pipe line with compressed air, because if it froze on a cold day 
they would not get it started again. That surprised me very 
much, and for the first time I appreciated that they were fur- 
nishing us a semi-solid instead of a real liquid fuel. 


PROFESSOR GREGORY CONSIDERS STEAM ATOMIZATION 
MORE SATISFACTORY THAN AIR 

W. B. Gregory. Professor Williamson has suggested the use 
of compressed air as an atomizer. In the pumping plant ot 
the Neches Canal, near Beaumont, Texas, they first used stean 
as an atomizer, and then later installed a Connersville blower 
and thoroughly tried out burners with air as an atomizer. 
Whether the work was handled with great skill and intel- 
ligence I do not know, but I do know that they abandoned 
the use of air after some months of trial, and have ever since 
used steam instead. I think that in general, and for stationary 
plants at least, steam has been found by experiment to be far 
more satisfactory than air. 


MR. DUSENBURY ENDORSES OIL AS FUEI 


ALLEN T. Dusensury.’ Our plants are scattered about 
through the waterways of South Louisiana, and we can handle 
oil to much greater advantage than we can coal. For smal! 
pumping plants, if I order a carload of coal and take it to 
the plant, sometimes it will last a year or more, but the 
deterioration in the common line of coal is very great; whereas 
with a carload of oil, you put it in a tank and you may keep it 
indefinitely. For that reason alone, for our work, and also it 
getting fuel oil to the dredgeboats, it has been very convenient, 
and I would be willing to pay a considerable premium to get 
oil rather than coal for the purposes for which I have need of 
fuel. 


THE AUTHOR GIVES HIS CLOSURE 


B. S. Netson. In regard to the handling of heavy fuels, 
it may be stated as a general rule that heavy oils have to be 
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heated every time they are moved through a pipe. Assuming 
the case of an ordinary plant which gets its oil in tank cars, 
if the plant is so located that the tank car reaches the plant 
within a day after it leaves the refinery, it will usually be 
found warm enough to run out by gravity, as the oil is well 
heated when it is put into the tank ear. In case the oil is too 
cold to run out by gravity, every tank car is fitted with heating 
coils, and a steam connection should be provided at the 
unloading switch to connect to these coils. A 1-in. or *4-in. 
steam line is usually ample to heat up the oil in the tank. 

As to precautions to render storage of oil safe, most of the 
oil now burned is of such high flash point that there is very 
little danger of gas accumulating. 
the flash points of various oils. 


The curves in Fig. 1 give 
However, any one can find the 
information required on this point in a new book entitled Fire 
Prevention and Protection, Rules for the Safe Storage of Oil. 
Aside from insurance requirements, it is well to always keep 
the oil tank closed and have a vent pipe extending up out of 
danger from sparks or matches. Where oil storage is particu- 
larly dangerous, as on shipboard or barges, it is well to provide 
the storage tank with a large live-steam smothering connection, 
the function of which is to cover the oil with steam and so 
exclude the air. The refineries which have in the past suffered 
large loss from lightning setting their tanks afire now use an 
ingenious method of extinguishing fire by the use of foam 
made by pumping simultaneously to the top of the tanks two 
liquids which, when mixed, produce a heavy foam, which 
blankets the surface of the oil, thus excluding the air and 
extinguishing the fire. 

With reference to the burner mentioned by Mr. Burwell, 
one reason that type is not used more is because it operates on 
the mechanical-atomizer principle, and the characteristic of it 
is high oil temperature and high pressure. I have seen cases 
where oil was heated as high as 240 deg. and carried 240 lb. 
of pressure on it. It is used a good deal in the Navy, but 
the oil has to be heated to such a high temperature and carry 
such a high pressure that it makes it dangerous. The burner 
used is a round-flame burner, usually, and requires forced 
draft, though in the naval vessels they use forced draft 
in any case. 

The mechanical burner has been tried in stationary furnaces. 
Mr. Lockett and I did a little work on a mechanical flat-flame 
burner, but we did not get very far. A burner of that kind 
would be a desirable thing. Most of the mechanical burners 
depend on centrifugal force, and the oil comes out at the end 
of the burner as a diverging radial spray, and it is thrown 
out in a mist, which means that you get a round flame. 

The average amount of steam used by the burner, to atomize 
the oil, depends on a good many things, for instance, whether 
the boiler is being run at full capacity or at part capacity. 
For a good burner, working under favorable conditions, you 
should not use over 14% to 2 per cent of the steam generated 
by the boiler to atomize the fuel. 
may use 8 or 10 per cent. 
as 15 per cent. 
per cent. 

With regard to the quantity of air required in the burning 
of oil, we figure on about 250 eu. ft. to a pound of oil, allowing 
for excess. 


With a poor burner, you 
I have heard of some using as high 
The highest I ever got on a burner was 7 or 8 


The manganese ore used in this country in the manufacture 
of ferromanganese has been hitherto mainly secured from 
three principal sources; viz., Russia (southern), India (south- 
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ern British), and Brazil (east central). For a large number 
of years these three countries have outranked all other pro- 
ducing countries in the output of manganese ores. For the 


five years preceding the European war, Russia produced 


annually about 844,000 long tons, India 694,000 long tons, and 
Brazil 200,000 lone tons. 
The history of the manufacture of ferromanganese in the 


United States dates from the outbreak of the European war, 


summer of 1914. It appears that in no other substance enter 


ing intimately into the manufacture of steel have the war and 


the conditions brought about thereby produced such a radical 
effect upon domestic production and demand as in 


« 


eTro 
manganese. The war itself, and coincident industrial activi 
ties, showed clearly the dependence of American steel! makers 
upon European sources to furnish an adequate supply + 


of the most essential 


i. one 
ingredients in steel-making 
Nor was there any vital reason for this, other than the exeuse 


processes, 


that foreign ferromanganese was cheap and abundant and 
prior to 1914 there was no indication that the supply would 
ever be cut off. As in the dye industry, this indicates the 
alarming improvidence of American manufacturers. England 
and, in a lesser degree, Germany, who have furnished the 
greater part of the ferromanganese used in this country. have 
made the alloy from 
India, and Brazil. It 


imported ores, coming from Russia, 
appears, in the light of the develop 
ments of the past two years, that the manufacture ot ferro 
manganese on a commercial scale has come to be an important 
domestic industry, but it will remain so only so long as we 
have an abundant supply of ores. The closer trade relations 
which have been secured with South American countries seem 
to indieate that the greater portion of our manganese ore 
will come from Brazil in the future.—Journal of the Franklin 
Institute, May, 1917. 


Pres. George W. Dunham of the S.A.F. and his collaborators 
have presented arguments that it is entirely feasible through 
the proper use of tractors to furnish any quantity of small 
grains that may be required for the world’s food supply. Even 
with the 35,000 tractors now available the production may be 
materially increased by furnishing operators and Government 
supervision of the use of the tractors. 

The present manufacturing equipment of the country is 
capable of producing at least 75,000 tractors a year under 
Government aid, and these additional tractors are estimated 
to be capable of cultivating 


in one year sufficient ‘and to 
produce 1,000,000,000 bushels of small grain. 
As regards farm labor, it is said that one man with a tractor 


can accomplish more than two men with horses. This makes 
the labor problem involved in securing an increased yield 
relatively less serious with tractors than with animal power. 


The Bureau of Standards is undertaking to compile the 
present state of knowledge and practice concerning the 
numerical values used by engineers and others for the prop 
erties of metals and alloys, with a view to making generally 
available the most acceptable values of these constants and 
also as a basis for further experimental investigation. A 
form sheet is furnished containing the various items required. 
These cover the mechanical, thermal, electrical, and optical 
properties of value to the investigator and engineer. A sheet 
of instructions for compiling the table—with an illustrative 
filled-out form for commercial electrolytic copper—is included. 
This contains a list of the alloys on which data are particu- 
larly desired. 





























BY-PRODUCT COKE AND COKING OPERATIONS 





By C. J. RAMSBURG' AND F. W. SPERR,’ JR., PITTSBURGH, PA. 


N JANUARY 1, 1915, there were in operation 6438 by 
§ Sew recovery ovens of various sizes in the United 
States and Canada, having a capacity to carbonize 24,000,000 
tons of coal per annum, and to produce therefrom approxi 
mately 18,800,000 tons of coke. Despite the facet that im the 
interim practically five hundred ovens have been discarded, on 
January 1, 1918, there will be in operation, if present con 
tracts are completed, 9900 ovens, having a capacity to car 
bonize 47,400,000 tons per annum, giving a coke production of 
35,000,000 tons. In this three-vear period by-product coke 
production will have practically doubled, and there will have 
been as much gain in capacity as in the previous twenty years. 

The cause of this rapid increase has not been a desire to 
take advantage of the inflated prices tor by-products due to 
war conditions, but a financial condition favoring large i 
vestments brought about by the war, and making it possible 
to carry torward plans made previously. 

The most impressive fact is the conservation of our local 
supply brought about by the introduction of modern methods. 
lt may be of interest to make a few caleulations simply from 
the standpoint of fuel values; and to put the matter on the 
most conservative basis possible, let us figure such values it 
terms of coal. 

Table 1 shows a total fuel saving of 825 lb. of coal per to 
ot furnace coke. The fuel value of the gas is put as against 
raw coal, B.t.u. for B.t.u. There is a further saving in the 
blast furnace of 200 lb. of coke per ton of beehive coke for 
merly used. Figured back on a coal basis, these 200 lb. of 
coke represent 282% lb. of coal at the beehive oven, so that 
the total saving amounts to approximately 1100 lb. of coal 
0.55 ton—tfor each ton of by-product coke made in the moder 
plant. Since the ovens added from January 1, 1915, to 1918 
will produce practically 16,200,000 tons of coke per annum, it 
follows that they will save annually the fuel equivalent of 
9,000,000 tons of coal. 

Looking backward over the years consumed in bringing the 
coke oven to its present stage of development in America, there 
are some events which stand out preéminently. The first of 
these dates back to 1906. In that year the United States Steel 
Corporation was brought face to face with the necessity of 
formulating a definite policy as to its coke supply, and 
appointed a committee to study beehive coking and by-product 
coking and to make a recommendation to the company. The 
advice of this committee was quickly acted upon by the cor 
poration in the decision to build a by-product oven plant at 
Joliet, Ill, in connection with the blast furnace and steel 
plant of the Illinois Steel Company, and to build that type 
of oven which they had found to give the most efficient results 
in European countries. 

The success of this Joliet plant was so immediate that the 
corporation without delay proceeded with the construction of 
additional plants of the same type, including the largest by- 
product coke plant in the world at Gary, Ind., consisting of 
560 Koppers ovens, and a plant of approximately the same 
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size as the Joliet plant (280 ovens) at Ensley, Ala., tor the 
Tennessee Coal, Iron, and Railroad Company. 


The second event was the selection of silica material for one 


of the oven batteries at Joliet. The value of the silica in this 

connection is due to tour characteristies 

rABLI BY-PRODUCT YIELDS FROM COA StCH AS NOW : + TO 
MAKE FIRST-CLASS BY-PRODUCT COKE IN THE MIDD “TATES 


DISTRICT 
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reosote I } ach 
‘ > 1 ft i 
To make 1 Ton Furnace | Ammonium Sulphate or, in \ is 
Coke, 1.4t014 Tons | form of 25 per cent ammonia 
( ire Required. liquor 83 It Used for fertilizer 
By beehive coking, the} for refrigeration, and for nitric 
y- product wasted acid and other cher il manu- 
have a heat value factures 
equivaient to 625 lb, 
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manufacture, soivent nd 
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Coke Breeze 12 Used as fue 
] 
Add coal equivalent wasted in beehive er « 


rotal economy of by-product oven per ton coke 


1 The conductivity at high temperatures is superior to that 
ol clay brick 

2 The fusing or softening temperature is much higher than 
that of fireclay 

3 The action under heat may be caleulated witli scientific 
exactness, due to its practically constant compositio 

+ The expansion and contraction of silica material between 
2000 and 2600 deg. fahr. is practically negligible, so that 
when the material has once been heated to within this 
temperature range (under which condition the coking 
operations are conducted) no further appreciable move- 
ment takes place. 


The third event was the realization that with uriform 
heat distribution in the ovens and with the use of silica mate 
rial much higher heats and consequent higher coking velocities 
could be employed, and, further, that, with the lower coking 
periods, higher volatile coals could be used, with increased 
yields of by-products and equally satisfactory coke 

The result ean be demonstrated by the fact that the Joliet 
plant of the United States Steel Corporation, put into opera- 
tion in 1908, was originally planned to use from 70 to 80 per 
cent of low-volatile coal, and the coking time was figured at 
24 hours. <A coke plant of 640 ovens, now building at Clair- 
ton, Pa., near Pittsburgh, is so designed that it may be oper- 
ated on 15 hours’ coking ‘time and is expected to use 100 per 


eent high-volatile coal. Even if this does not make quite as 
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high-grade furnace coke as the coke at Joliet, its use will work 
out on broad lines to better purpose, and time will tell where 
the comparison lies after opportunity has been given the fur- 
nace operators to adjust themselves to the new type of coke. 
The effect on the products can best be shown by reference to 
Table 2. 
rABLE 2 


YIELDS OF BY-PRODUCTS PER TON OF COKE 


Coal Mixture A Coal Mixture B 
8O per cent low volatile 100 per cent 


20 per cent high volatile high volatile 


Tar ' 6.5 gal. 13.5 gal 
Ammonium sulphate.. 23.3 Ib 38.0 Ib 
Surplus gas (debenzolized 7500 cu. ft 10.00% 
B.t.u. per cu. ft. gas.. 500 560 
Total B.t.u. in surplus gas 3,750,000 5,600.00: 
Light oil (benzols)... 2.6 ga! 5.4 ga 


A comparison in value of by-products on a basis of normal 
values shows a credit per ton of furnace coke of approximately 
$1.25 in favor of the high-volatile coal. 

The fourth event was the awakening to the fact that, while 
an increase in the cubical content of an oven tends to a re- 
duction in plant cost and in operating labor due to handling 
larger units, a decrease in oven width would more than offset 
this unit-size different 
conditions. 


advantage because of absolutely 

The reason for this becomes apparent with an understanding 
of the 
increased cubical content, and the ultimate economic length 
Of in- 
creased height the same may be said, except that this involves 
questions of time of contact of volatile products and speed ot 
their flow which modify the advantage and which are yet to be 
finally worked out. 

Increased oven width involves an entirely different consid- 
eration. Practically all the heat supplied for the coking of 
the coal mass flows from the two walls toward the center. This 
flow of heat depends to a large extent on the resistance and 
temperature, and in the coke oven the average rate of coking 
depends, of course, on the rate of heat penetration. For 
example, it becomes apparent at once, in a comparison between 
a 16-in. oven and a 20-in. oven, that the following is true: 


factors involved. Increased length of oven gives 


depends upon the mechanical and structural limits. 


a With the same temperature of wall the average velocity of 
coking in the 20-in. oven will be less than in the 16-in. 
oven, and the time required to coke the 20-in. oven will be 
more than proportionally greater than the 16-in. oven 

b To coke the 20-in. oven in the same time as the 16-in. oven, 
the wall temperature must be increased very markedly 

c To coke the coal in the two ovens at the same average rate, 
the wall of the wider oven must be considerably hotter 
than that of the narrower one 


~ 


i With the same wall temperatures, more coke can be made 
per day in the narrower oven than in the wide one 
e To make the same amount of coke per day, the wall tem- 
perature in the 16-in. oven would be lower. 
Four points are of great value in this connection: 
1 Overeoked material is of less value in a 
greener coke 


furnace than a 


2 The wider the oven the more overcoked the outside layers 
will be and the larger the proportion of overeoked mate- 
rial for a given output 

3 The production of by-products is enhanced by reducing the 
wall temperatures 

4 The life of oven brickwork is increased by being operated at 

lower temperatures. 
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1914, to 
reduce the width of oven from 1934 in., average then being 
built, to 181% in. 


Plants of the reduced width are now in operation as follows: 
I 


The result of this reasoning was the decision, in 


Ovens 
Toledo Furnace mpany O94 
Youngstown Sheet and Tube Compan 204 
United Furnace Compan 47 
tiver Furnace Company 204 


There is no doubt among those who have been acquainted 
with the wider ovens that the narrower oven has the following 


distinct advantages: 


lL Less sponge in the coke 

2 Better coke from the same coal 

3 As good coke from higher volatile mixtures 
4 Higher yields of tar, ammonia, and benzols 


5 Low temperatures tor the same coking velocity. 


The fifth event in coke-oven development is the universal 


recovery of benzols. The war furnished the primary induce 
ment to developing this phase of the industry; but the fact 
that the material might be disposed of advantageously for 
motor tuel after the demand for explosives would cease had 
an important bearing in stabilizing the large investments 
demanded. 

Previous to the war comparatively few plants were equipped 
for benzol recovery; in fact, outside the plants of the Semet 
Solvay Company, operated for their own account, there was 
comparatively little benzol extracted, and this was used, for 
the most part, in enriching illuminating gas. Today prac- 
tically every coke-oven plant in America has installed this 
recovery, and the production in 1917 will be in excess of 
40,000,000 gal., rated as light oil, if continued at the present 
rate. 

While the removal of benzol reduces the heat units in the 
gas, the loss in this manner is a very small factor, and the 
return to be secured from the sale of this product is likely to 


be greater than that secured from the reeovery of tar. 

One feature of the benzol credit as related to motor fuel is 
the smallness of the quantity compared with gasoline pro 
duction, and, since benzol and gasoline are miscible, the utility 
of benzol will be 
available. 


enhanced by inereasing the quantities 

Experiments recently conducted by a large oil company on 
its trueks and passenger automobiles proved that not only is 
benzol more valuable than gasoline as a motor fuel when used 
straight, but its effective value is increased hy being mixed 
with gasoline. While these experiments are not complete, 
nevertheless they indicate that a mixture of equa. parte of 
gasoline and benzol gives a value over 16 per cent greater 
that that of gasoline, which shows 32 per cent 
increased value for the benzol half. In 1917 there will be 
produced in this country over 1,000,000,000 gal. of gasoline, 
so, while the value of benzol is stabilized, for this reason it 
cannot be 


straight 


the motor-fuel situation. 
Every means should be taken not only to secure additional 
quantities from a standpoint of preparedness, but from a 
standpoint of motor-fuel supply. 


a very great factor in 


In connection with the value of benzol as a motor fuel there 
is an interesting fact which may in the future have a very 
marked influence. In many quarters aleohol is looked upon as 
the ultimate fuel, but it cannot be employed except with 
less efficiency and with greater difficulties, due to its high 
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hydrogen content. Commercial aleohol and gasoline are not 
miscible. Aleohol and benzol are miscible and make a most 
efficient fuel, and, further, after the addition of benzol to 
alcohol the mixture will carry quite a high proportion of gaso 
line. The future may see benzol as the tie between gasoline 
and aleohol, permitting a piecing-out of the gasoline supply 
and an introduction of aleohol as a commercial motor fuel. 

Taking up in somewhat more detail the study of by-product 
coke and its use in blast furnaces, the phenomenal growth o! 
the by-product industry has stimulated a renewed interest i: 
the main product. This interest is due, first, to the recent revo 
lutionizing of ideas regarding the relative values of by-product 
and beehive coke. The tardy recognition of the facet that 
by-product coke of a fairly wide range of origin, when prop 
erly used in the blast furnace, gives results not merely as 
good as, but much superior to, those obtained from beehive 
coke, was accompanied by a realization that the limit of effi- 
ciency had by no means been reached; that Griiner’s “* ideal 
performance ”’— long the ne plus ultra of blast-furnace men 

was actually being surpassed by many blast furnaces, and 
that much regarding the question of coke economy’ still 
remained to be learned. In the renewed study of the subject 
that this realization is just beginning to stimulate, we have the 
inestimable advantage that the by-product coke plants are 
being located in proximity to, and usually under the same 
management as, the blast furnaces that they are intended to 
supply, instead of at the coal mines as was the case with the 
beehive ovens. Thus the blast-furnace operator knows better 
the sources of the material that he has to use and the con- 
ditions under which it was produced, while the coke-plant 
operator can more intelligently regulate the performance of 
his ovens and the quality of his product, according to the 
requirements of the furnace. Above all, the combination and 
cooperation of the two plants result in a regularity of per- 
formance that is perhaps more to be desired than any specitic 
quality of material. It is to be hoped that this codperation 
may soon be extended to the foundry and other industries 
using coke as fuel. 

It will assist in following the few descriptive studies ot 
coke that we have to present, to give a brief account of the gen- 
erally aecepted theory of the coking process. The Cevelopment 
of this theory is due to several German investigators, notably 
Much,’ Hilgenstock,* Rau,’ and Simmersbach,* and it has re- 
ceived such abundant confirmation from every practical stand- 
point that there can be no question of its soundness. 

Let Fig 1 represent a section across a by-product coke oven 
immediately after the charge of coal is introduced. The layer 
of coal next to each wall A and B is very rapidly heated. A 
complicated process of destructive distillation begins, and at a 
temperature of about 375 to 400 deg. cent. the layer becomes 
soft and pasty. The pasty mass is for a while in a state of 
violent ebullition, due to the rapid expulsion of its volatile 
matter, and then rapidly solidifies, the indurated residue 
retaining the vesicular form and structure of the pasty, foam- 
ing stage. 

The adjacent layer toward the interior has in the meantime 
reached the pasty stage, the fusion being assisted by the pene- 
tration of some of the soft material forced over from the outer 
layer. The gases and vapors follow always the line of least 
resistance and pass through the porous outer layer and up 


‘Chemie der Steinkoble. 

? Journal fiir Gasbeleuchtung, vol. 45. (1902), p. 617. 

* Stabl und Eisen, 1910, p. 1240. 

* Grundlagen der Kokschemie, Berlin, Julius Springer, 1914. 


along the wall of the oven instead of torcing their way throug! 
the viscous inner portion of the fused layer, and then throug! 
the mass of coal. In passing through the highly heated porous 
laver, the hydrocarbons undergo a partial secondary decom- 
position, depositing part of their carbon on the cellular sur- 
faces just formed, thus building up and strengthening the 
coke. The coking process is thus to be conceived as involving 
r 
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Figs. 1 ro 3) DIAGRAM OF THE COKING PROCESS 


the formation of a fused zone, and the gradual advance of this 
zone toward the center of the oven, the evolved gases and 
vapors depositing part of their carbon in the vesicular mass 
left as the zone progresses. The condition of the materia! 
in the oven when the coking has fairly well advanced may be 
represented by Fig. 2: c is the portion already coked, d is 
the fused zone merging into an adjacent zone ¢, which, being 
in a state of incipient fusion, is more viscous; f is the uncoked 
coal. 

The actual thickness of the fused zone is probably not over 
14 in. The drop of temperature across this narrow zone is 
very great, and the interior of the oven remains compara- 
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tively cool, even at an advanced stage in the coking process. 
Simmersbach’s experiments on a lkoppers oven of 500 mm. 
(19% in.) mean width, operating on 29 hours’ coking time 
with a final maximum temperature of 1120 deg. cent., showed 
that the temperature in the middle of the oven, 1 meter above 


the floor. remained about 10 dee. cent. tor 2.5 hours after 


} 


charging; then rose to 100 deg. cent.. and remained at this 
temperature until 13 hours after charging. At 20 hours the 
temperature was only 410 deg. cent. 

The rate of advance of the two zones toward the center of 
the oven depends principally upon the temperature ol the 
walls A and B. In present practice, with ovens 18 in. wide 
and wall temperatures about 1000 deg. cent., the average rate 


is about }% in. per hour. The initial rate is, however, much 














Fic. 4 Coxe 1n By-Propuct Oven Just Arrer REMOVING 
Door 


more rapid than this, and decreases as the center of the oven 
is approached. 

As the coking progresses, cracks or joints develop perpen- 
dicular to the walls of the oven, thus determining the blocks of 
coke as they are eventually formed when the oven is dis- 
charged. These cracks form avenues of eseape for a large 
percentage of the gases, hence the amount of deposited carbon 
is greater in proportion on the surfaces of the blocks than in 
the interior. Eventually the two zones merge at the center 
of the oven (Fig. 3), and, with the practically complete 
expulsion of the last of the volatile matter, the coking process 
is finished. There is always a distinct parting in the center 
of the oven, so that the length of the blocks is equivalent to 
about half the width of the oven. Fig. 4 shows a view of the 
coke as it appears when the door of the oven is removed 
Most of the coke immediately adjacent to the walls of the 
oven is covered with a skin of carbonized piteh. The true 


1Stahl und Eisen, June 14, 1914, p. 934. 

















Fic. 5 Buast-Furnace Coxe, ATLANTIC DISTR! 


form of the blocks may be seen in a tew places where this 
has been broken away. 

Fig. 5 shows a view of a typical coke. In this figure the 
individual blocks may be seen distinctly. A few characteristic 
blocks are shown in Fig. 6. The three smaller pieces in this 
figure are cross-sections. The end of the bloek (Fig. 7) origi 


nally adjacent to the wall of the oven may always be dis 
tinguished by its cauliflower-like appearance and dense lavers 
of deposited carbon. We shall designate it as the wall end 
and shall call the other extremity the center end, for want 


e centel 


oft a better term. The structure of the coke toward 


eid is always more open, and occasionally is somewhat spongy 
The shape of the coke is quite characteristic, depending 
upon the coal from which it is produced, and also, to a cor 
siderable extent, upon the method of heat treatment. The 
coke-oven man classes his product as either blocky or fingery, 
coke of the former character being preferred. Some typically 
fingery coke is shown in Fig. 8. As a rule, the eoke from 
coals of over 30 per cent volatile matter is apt to have a 
fingery tendency—and this becomes highly pronounced if the 
coal has a high oxygen content. By coking such coals very 
slowly at temperatures somewhat lower than used in ordinary 
practice, the fingery tendency may be disguised or in many 
cases entirely eliminated. By disguising it, we mean that the 
product will aetually appear to form large, massive blocks, 











Fic. 6 Typicar By-Propuct Coxe 
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but these blocks, if closely examined, will be found actually 
to be bundles of slender pieces more or less firmly cemented 
the 


during the coking process 


However, if heat treatment be very carefully 


together. 

regulates especially in ovens de 

signed and adapted to this particular type of coals—-genuine, 
coke many 


regarded as producing only the fingery variety. 


blocks is affected to a 


firm, blocky may be made from coals usually 


The size ot the certain extent by 


almost all the conditions pertaining to the manutacture o! 


coke Che length 


is, of course, dependent upon the width ot 
being, on 


the width otf 


average account of shrinkage, a 
halt The blocks 


the top of the oven are usually (especially with high-volatile 


Lie oven, the 


little less thar the oven. [rom 


coals) shorter than those from the bottom. Overeoking and 
high temperatures tend to produce small-sized coke. 
Coming now to an examination of the natural surfaces ot 


the blocks, we may, in the first place, disregard the color as 
being relatively unimportant. It depends largely upon the 
method of quenching, and, to some extent, on the quality of 


the water used, the use of large amounts of water causing a 


dark color, while with the careful use of a minimum quantity 
The 


majority of cokes produced from the standard coking coals 


of water a light gray color can always be preserved. 


rich in hydroearbons and low in oxygen have close-textured, 
even surtaces, with possibly a few narrow, transverse zones o! 
slightly larger cell openings interspersed between the two 
extremities. Many cokes from coals of the Connellsville (Pa. 
type show the same silvery, glossy skin that used to be so muc! 
prized in beehive coke. This is probably indicative of a ver) 
heavy ce posit ol carbon, especially favored by slow and uni 
form evolution of a very rich gas. 

Other cokes fully equal in value to the above are character 
ized by a peculiar shaggy appearance, as if they were covered 
with blotches of dark moss. This appearance is usually found 
in cokes produced from mixtures of eastern coking coals with 
the somewhat more highly oxygenated coals of the central 


field. Oddly enough, both types of coal usually make smooth 


coke if carbonized separately. 
Certain cokes present transverse pebbly seams—usuall) 
not more than two or three. These seams are very narrow and 


quite coherent, and may be shown to be composed of small 
globules cf quite pure carbon, with no apparent cellular struc 
ture. This phenomenon again appears to be characteristic ot 
the more highly oxygenated coals. 

The surfaces always show more or less transverse and longi 


tudinal cracks, significantly at right angles—either parallel or 


perpendicular to the wall of the oven. Naturally these ar 
an element of weakness, and their presence to an excessive 
degree is one of the surest “ first-hand” indications of an 


coke that we have. 
ntrolled to 


terior grade of The amount of fracturing 


a surprising extent by proper methods of 


neat treatment. 


By breaking a piece of coke and examining the fresh su 
faces we find revealed the cellular structure that is character 
istie of all cokes and which cannot be seen in its true devel 
No 
definition of coke is complete that does not take this cellular 
structure into account. 


opment simply by inspecting the dense natural surtaces. 


The usual way—and the easiest—to examine the cell struc 
ture is to break a piece of coke crosswise and note the appear- 
ance of the fresh Great care must, however, be 
taken, in comparing one coke with another by this method, 
to break the pieces at approximately the same distance from 


the wall end, since the cells are apt to increase considerably 


surfaces, 
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from the wall to the center. Oddly enough, in tla 


the 


in size 


cokes there is a characteristic difference u two surfaces 


break. No 


surface on wall 


ot a matter where the fractured, the 


piece 1S 
the 


with a steel-gray 


side has always a granular appearance, 
The 


looking toward the center of the ove! 


luster and well-defined cell openings. 
opposite surlace (1.¢., 
has a characteristic graphitic luster, with the cell openings 
flatter and possibly not so sharply defined. 

photo 


Although this difference is rather hard to depict 
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Fic. 8 


» SPONGI 


graphically in a satisfactory manner, we have attempted to 


do so in Figs. 9 and 10, which will also show the variatio: 
of the sizes of cells from wall and to center. The sections 
have been made with a 1/16-in. emery wheel at 2, 4, and 6 in. 


from the wall end of one block of coke. (This is a standard 
blast-furnace coke made from a mixture of West Virginia and 
Pennsylvania coals, and is the same as shown in Fig. 13.) 


differ 


a thin 


For any accurate comparison of the cell structure of 
ent cokes we prefer to make longitudinal sections with 
emery wheel—such sections as are shown in Figs. 12 to 17. 
If this is done, the danger of confusing sections made at dif 
ferent distances from the wall will be largely eliminated. It 
must be mentioned that coke 
to reveal the real cell structure is a decidedly 

Almost always the break will be found to 
the plane of a natural longitudinal fracture. 


breaking a piece of longi- 
tudinally so as 
diffieult 


be made along 


matter. 
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Fic. 9 CrOoss-SECTIONS OF COKE SHOWING SURFACES TOWARD 
CENTER 


(At marked distances from wall) 


and the exposed surfaces will be found to be covered with 
deposited carbon. 

Great importance has been attributed to the cell structure 
of eoke by all authorities on the subject, and especially by 
blast-furnace operators, and yet the subject is very poorly 
defined and no standards of comparison have been established. 
We have recently begun the use of a simple system, analogous 
to the scale of hardness used in the study of metals, which we 
hope may come into general favor. At present we employ a 
set of four standards, shown in Fig. 11. These are all longi- 


tudinal sections, cut from blocks of typically different cokes. 























Fic. 10 Cross-Sections or Coxe SHOw1NG Surraces Facinc 


TowarRD WALL 
(At marked distances from wall) 
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The sections are the same length, and each is cut 
11.4 in. from the wall end. 
in order of inereasing cell size. With such a set of 
it is easy to grade any coke according to its cell 
and the grading will convey a much more definite 
* close,” 


the loose terms ot “ dense,” 


“rather close,” 


THE JOURNAL 


.Soc.M.E 
beginning 


The sections are numbered 1 to 4 


standards 
structure, 
idea than 
“ fairly 








open,” “ medium,” ete., hitherto used. 


In addition to grading cokes according to size of cells, we 
may also classify them as regular or irregular in cell structure. 
The standards would all be considered as regular in structure. 
This does not mean at all that 


the cells are of the same size, 

















STANDARDS FOR GAGING CELL STRUCTURE 

No. 1 at bottom; No. 4 at top) 
but their general arrangement gives an easily perceived impres- 
sion of regularity. What mean by irregular structure 
is illustrated by the sections shown in Fig. 12. This sort of 
coke has alternate patches of close and open texture, and is 
frequently produced by the more highly oxygenated class of 
coking. coals, as well as by mixtures of coals having decidedly 
different characteristics. 

It might possibly be thought now that an interesting table 
could be prepared grading the cell structure of cokes pro- 
duced from various typical coals. Such a table would be well- 
nigh valueless unless the data were carefully qualified by 
details regarding preliminary treatment of each coal, dimen- 
sions of ovens, temperatures, coking time, and several other 


we 
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tactors, each of which plays a part in the development of cell Figs. 12 to 17, inclusive, illustrate some specimens carefully 
structure. It may be more profitable to show a few sections selected to be as representative as possible. 
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Fig. 12 Coke rrom ELKHORN COAL, WITH 35 PER CEN1 Fig. 15 Coke rrom Kentucky Coal. WITH 15 Per ¢ 


POCAHONTAS PocAHONTAS 
































i. 13 COKE FROM MIXTURE OF PENNSYLVANIA AND WEsS1 Fig. 16 Coke From PitrspurGH COAL, witH 20 Per Cen1 
: VIRGINIA COALS POCAHONTAS 
































Fic. 14 CoKe FROM ALABAMA COALS Fig. 17 Coxe From PitrspurcH CoaL, witH 40 Per CEN’ 
POCAHONTAS 
eof different cokes that have given successful results in blast- Sometimes too much reliance is placed in the determination 


furnace and foundry practice in various parts of the country. of the specific gravity and porosity of coke. Figures as to 
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Sranparp No. 1 ENLARGED 10 DIAMETERS 


porosity or the percentage of cell space in the total volume of 
coke are almost valueless unless supplemented by an examina 
tion of 
coke of close texture and thin walls may have the same pet 
centage ot cell space as one having large cells and relativel) 
thick walls. As John 


coke, said, 34 years ago: “ Mere cellular space 


Fulton’ the pioneer investigator ot 
cannot 
be used as an element in the practical determination of the 
value of for blast-furnace use. Furnace gases cannot 


cokes 


act on cell spaces; 


It is the cell walls and surfaces that are the most important. 


Cell 


merely incidental. 


space and porosity, which is the measure of it, ar 


Table 3. which gives the specific gravities and porosities o! 
COKE 


specimens, will show that there is really no relatio 


between cell structure and porosity. 


For ordinary purposes in grading cell structure magnifica 


tion is unnecessary. Photographic enlargement gives some 


interesting 


Figs. 18, 19, 20 and 21 show portions of standards Nos. 1, 2 


3, and 4, respectively, each enlarged 10 times. There is con 


silerable apparent irregularity of cell diameter, due to the 


‘Bu Ar Inst. Min. Eng., October, 1883 


the actual size of cells and thickness of cell walls. <A 


they ean only act on exposed surfaces.” 


information as to the character of the cell walls. 








Fig. 20 


STANDARD No. 3 ENLARGED 10 DIAMETERS 








Fic. 19 Sranparp No. 2 ENLARGED 10 DIAMETERS 


fact that the cells are cut in different planes, but the com 
parison of the four types of coke is fairly good. 

In passing from this subject of the examination of coke sec 
tions we would take oceasion to point out the interesting field 


rABLI SPECIFI¢ 


GRAVITIES AND POROSITIES OF COKI 
SPECIMENS - 
Cell Apparent Prue 
grading Fig specific gravity specific gravity Porosit 
Standard 1 097 1.917 12.58 
0.924 2 OO6 
1D 2 0.974 1.891 48 
2 Standard l 1.007 2.028 My) 
2 4 138 O45 } 
2.5 0.857 979 7) 
Standard 1.071 1.831 $1 .¢ 
1.0. 1.917 4 
0.854 1.86 4 
4 Standard 0.943 1.9535 
4 0.943 1.988 2 
} 0.917 1.921 


open here for the application of petrographie methods to a 
exhaustive investigation of the material. The actual chemica 
and physical state of the carbon produced from various coals 
under various conditions is an important matter from a prac 
tical standpoint. Differences in the true specific gravity ot! 


coke are frequently found that cannot be explainec by varia 























Fig. 21 


STANDARD No. 4 ENLARGED 10 DIaAMeTeERS . 
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tion in the content of inorganic matter. The actual condi- 
tion of this inorganic matter after carbonization, the amount 
of reduction of the various oxides, the possible effect of the 
finely disseminated mineral matter in strengthening or weak- 
ening the cell walls are all very important. Inorganic matter 
does not necessarily constitute an element of weakness. Larg« 
particles, especially if segregated, are injurious, but finely 
divided mineral matter may actually strengthen the cell walls. 
High-ash cokes are frequently stronger than low-ash cokes 
from the same kind of coal. Some experiments in washing 
and coking coals of moderate ash content have shown that 
where the original coal gave a strong coke, the washed coal! 
gave a weaker coke, the difference being undoubtedly due, to 
some extent, to the removal of some of the mineral matter, 
although the high moisture content of the washed coal might 
have had some effect. Simmersbach gives some evidence to 
show that iron present in combination with carbon and silicon, 
and sileon present as a silicon carbide, may be the cause ot 
the remarkable hardness of some coke. 

Studies of this character will, however, be largely of academi 
interest unless correlated with studies of the behavior of di! 
ferent types of coke in the blast furnace and in other types 
of apparatus in which the material is used. Let us choose the 
blast turnace for consideration here on account of its tre 
mendous industrial importance. 

There is at present some disagreement among blast-furnace 
men as to the exact function of the coke in the most efficient 
and economical reduction of iron ore. The majority probably 
still accept Griiner’s theory of ideal working, viz. (as stated 
by Richards’), “ All the carbon burnt in the furnace should 
tirst be oxidized at the tuyéres to CO, and all reduction of 
oxides above the tuyéres should be caused by CO, which thus 
becomes CO,.” It is well known that the reduction of iron 
oxide by carbon monoxide is the most eflicient from the stand 
point of heat economy. Richards, however, has pointed out 
that the direct reduction of iron oxide by carbon is three 
times as efficient from the standpoint of carbon required as 
the indirect reduction, and says: 

“ The ordinary furnace produces at the tuyéres, in orde: 
to get heat enough tc melt down the charges, more CO gas 
than is needed to abstract all the oxygen from the charges; 
inder these conditions it is uneconomical to oxidize any carbon 
at all above the-tuyéres. The exceptional furnace, because of 
pure ores, small amount of slag, pure fuel, high temperature 
ot blast, or dry blast, gives heat enough at the tuyéres to melt 
down the charges without producing enough CO gas to reduce 
all the charges; under these conditions, more or less reduction 
is effected by solid carbon and with the greatest economy in 
quantity of carbon required in the furnace.” 

About a year ago H. P. Howland prepared an interesting 
paper, entitled Caleulations With Reference to the Use of 
Carbon in Modern American Blast Furnaces, calling attention 
to the faet that many furnaces are actually operating with 
higher economy of coke than would be caleulated from 
Griiner’s theory; in fact, his calculations on the performance 
of 26 furnaces seem to show that what Richards regarded as 
the exeeptional furnace is the rule rather than the exception 
in modern practice. 

Howland’s tabulation of data on these 26 furnaces is so 
interesting and pertinent to the subject that a portion of it is 
reproduced in Table 4. 

Note incidentally the performance of the once-despised by- 


‘ Metallurgical and Chemical Calculations, p. 248. 
? Bull. Am. Inst. Min. Eng., March, 1916, p. 627. 
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product coke in modern practice. Of the 19 furnaces using 
less than a ton of coke per ton of pig iron, 13 are burning by 
product coke and 6 beehive coke. 

Howland caleulates that all the furnaces burning less than 
1350 lb. of carbon at the tuyéres are not making enough CO 
to reduce all the Fe,O, and hence some of the latter must be 
reduced directly by carbon. He concludes: “It seems clear 
therefore, that in low-coke furnaces one of the most important 
(if not the most important) functions of the carbon burned at 
the tuyéres is to produce heat to enable the carrying on of the 
direct reduction, rather than to produce CO for indirect re- 
duction. 

“On this basis, it becomes very essential that our carbon 
shall burn instantaneously to CO in order that the resulting 
heat may be localized where needed. This should not be a 
question of seconds, but of a fraction of a second. If ou 
earbon is of such a nature that this burning to CO is a com 


paratively long process, more of it will be required than of 


rABLE 4 PART OF HOWLANIYS DATA ON AMERICAN BLAST 
FURNACES 











BP | Koppers | 1,474] 1382 | 1133 
,494 | 1396 | 1194] 80.0 | 87.0 
1357 | 1114 | 76.6 | 82.2 
490 | 1388 | 1130 | 75.9 | 81 


l 1,716 
16 | 1,715) 585 
17 | 1,702 543 


1 | BH Benham 
6 | BP Koppers 
87.5 | BP Koppers 
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? 615 301 86.3 BH Stonega 2,254 | 2110 | 1868 82.8 
2 | 2,551 | 272 | 84.4] BP | Solvay 2,153 | 2049 | 1751 | 81.4 | 86.6 
2,472 | 482 | 86.1 | BH | Conn 2,128 | 1996 | 1728 | 81.2 | 86.8 
4 | 2,247 | 450 | 87.1 BH Conn 1,957 | 1846 | 1605 | 82.0 87.0 
) | 2,198 | 499 | 86.9| BH | Conn 1810 | 1494 | 78.7 | 82.6 
6 | 2.123 | 541 | 88.3] BH | Conn 1, 1764 | 1498 | 79.8 | 84.9 
7 |2,115| 360 | 84.3| BP | Solvay | 1,782] 1683 | 1427 | 80.1 | 84.8 
8 | 1,996 | 490 | 86.3| BP | Koppers | 1,722| 1611 | 1298 | 75.4 | 80.6 
9 | 1,936 | 376 | 85.7 | BP | Solvay 659 | 1557 | 1305 | 78.8 | 83.7 
10 | 1,905| 393 | 88.7| BP | Solvay 690 | 1575 | 1252 | 74.1 | 79.5 
11 85.5 | BP | Koppers | 1,625] 1524 | 1280 | 78.8 | 84 
12 | 1,863] 504 6 | BP | Koppers | 1,614] 1513 | 1230 | 76.2 | 81 
13 | 1,780 | 426 9| BP | Koppers 511 | 1414 | 1124 | 74.4 | 79.5 
14 76.4 
| 


1,742 | 503 
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| 
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| 
| 
| 
| 
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18 | 1,699] 572 | 87.0] BP | Koppers | 1,479 |,1387 | 1155 | 78.2 | 83.4 
19 | 1,673 | 580 | 88.6 | BH | Benham | 1,482 |,1384 | 1182 | 79.9 | 85.0 
20 | 1,658} 590 | 88.3 | BH | Benham | 1,464 |,1366 | 1182 80.8 | 86.5 
21 | 1,636 | 442 | 89.5 | BP | Koppers | 1,463 | 1369 | 1124 | 76.8 | 82.1 
22 | 1,635] 593 | 88.5 | BH | Benham | 1,447 | 1349 | 1124 | 77.7 | 83.4 
23 | 1,624] 592 | 87.3 BH | Benham | 1,447 |[1317 | 1118 | 79.0 | 85.0 
24 | 1,623] 457 | 89.6 | BP | Koppers | 1,454 | 1360 | 1090 | 75.0 | 80.2 
25 | 1,589 | 608 88.3 | BH | Benham | 1,403 |41307 | 1100 | 78.5 | 84.2 
26 11,584! 466 | 89.2/ BP Koppers | 1,413 | 1324 | 1057 | 74.8 | 79.2 








Note—BH = Beehive. BP = By-product. Conn. = Connellsville 


the quick-burning carbon in order to obtain the same eoucen- 
tration of heat at the desired point. 

“We would, therefore, say that the most desirable thing 
about a coke is that quality in the carbon which will allow of 
its being instantaneously burned to CO and thus result in the 
maximum concentration of heat where needed.” 

W. H. Blauvelt, in a discussion of Howland’s paper,’ says: 
“ In studying the combustion of coke in the furnace, it is clear 
that the production of the maximum quantity of heat is not 
of the first importance in blast-furnace operation, or in the 
utilization of the fuel charged into the furnace. To my mind, 
the production of a high thermal head at the tuyéres is of the 
first importance, and the best coke is that which reaches the 
tuyéres in proper condition to produce the highest temperature 
at the tuyéres, and in just sufficient quantity to do the amount 
of work required there under the conditions produced by this 
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The 


fuel at the tuyéres, under conditions that will fall 


maximum temperature. combustion of a much larger 
amount ol 
short of producing the highest possible temperature, cannot 
produce as good results, either in fuel economy or output 

Nothing is more fatal to obtaining the highest tem- 
In the blast furnace 
an excess of air dilutes and cools the products of combustion, 
reducing the maximum thermal head at the tuyéres, and the 
larger volume carries the high temperature zone too high in 
the furnace. It will probably be generally admitted 


that furnace coke should be of nearly uniform size, and many 


perature than an excess of combustion. 


furnace managers are eliminating all coke below %4 in. and 
above 4 or 4% in.; also, that the best coke is that which is 
sufficiently strong to resist undue abrasion and crumbling by 
attrition with the stock, and of an open porous structure that 
will permit the most rapid combustion when it reaches the 
tuyéres. Many large users agree that the coke should never 
be overcoked beyond the point of producing a sufficiently; 
strong structure, as overcoking quickly reduces the combusti 
bility. 

“Tf Griiner’s ideal gives the best furnace operation, we 
should want a coke that is resistant to the oxygen in the ore, 
but easily combustible at the tuyéres, which is a contradiction 
of qualities. If my argument is correct, that the furnace man 
wants the greatest thermal head at the tuyéres rather than the 
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production of the greatest quantity of heat in the furnace as 


a whole, then he is willing to sacrifice some coke by solutior 


in the oxidizing gases in the upper part of the furnace, pro 
vided he can obtain a sufficient quantity of coke at the tuyeres, 
of a quality that will permit rapid combustion with the mini 
mum amount of air, thereby giving him the maximum thermal 
head.” 

The desirability of the condition which Blauvelt aptly terms 
a high thermal head in the zone of the tuyéres will be readily 
This 


condition should be attained even at a sacrifice of some carbor 


granted even by those who adhere to Griiner’s theory. 


by solution loss (CO, + ¢ 2CO), and we are of the opinio: 


that the importance of this solution loss is frequently over 


estimated. Most laboratory experiments made to determine 


the loss undergone by different cokes have been of little value, 
because they have been mostly made with pulverized samples, 


so that their original physieal condition has been greatly 


altered. 
We have lately tested the resistance of a number of cokes 


to the action of CO, at temperatures of 800 and 900 deg.., 


and find the loss of coke pulverized to 40 mesh to be very 
much greater than the same coke prepared in small test pleces, 


$3 in. by % in. by 1'%5 in., so as to 


retain the original 


structure, 


As furnace conditions are better understood, the possibility 
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instead of a restricted 


better 


ot the use of coke of a wider more 


range of quality will become recognized, with the ex- 


press limitation that the supply tor each furnace must always 


be absolutely uniform in quality. This requirement of uni 
formity cannot be too strongly emphasized, and it is almost 


eq ially necessary tor the proper operation of the coke plant 


as the blast furnace; but this does not mean that there is one 
standard grade of coke to whieh all plants should conforn 
so far as possible. As a matter of fact, the range ol cokes 


that successfully qualify in practical operation is continually 


being extended, through necessity of one sort or another, wit 
little general realization of the fact. In Figs. 12 to 17 we 
have already shown the cell strueture of some cokes that ar 


ing good results different American blast furnaces, ane 


the difference is tairly remarkable. 


llowever, tor each kind of coke there is evidently some hmit 
size tor elliment service, 1. e.. Just large enough to olle 
such a minimum surtace of attack for CO. that the loss on thos 
account is neghg@ible. and small enough so that complete con 


bustion may be effected in a minimum of time at the tuyveres 


t ecessarily 
coke to 


grades of coke should be use 


Hardness of body is usually—though possibly n« 


proportional to the resistance ot a given oxidation 


bv CO. or oxveen The hardet 


in smaller sizes—and this is a compensation automatically 


provided to some extent by the operation ot the by-product 
oven. Similarly, cokes of close cell structure are more resist 
ant to oxidation, but this may be offset to a large extent by 


sottness, 


The coke of more open cell structure will probably 


require less rmgid attention to than the denser eoke 


The 


these elements ot 


SIZINg 


important thing is to determine the practical limits o 


size, hardness, and cell structure. It may be 


found that a coke of such structure as No. 1 ot our seale ma 


be unsuitable. no matter what may be its size or softness: but 


this ought to be proved by actual test and not taken tor 
granted. 
These considerations are of the utmost importance and ¢ 


coke-oven man, because, with a reasonable 
his eoke 


with a very restricted souree of s ipply. 


couragement to the 
choice of coal, his contro] over the quality ot is almost 
inlimited, and, ever 
desired 

still 


praaypre r by 


the possibilities ot conforming to the standard by 


proper oven construction and regulation are remarkably 


great. We propose to conelude this showing two 


or three example s of what can be accomplished n the wav oft 
control of this sort 
One proposition that frequently presents itself is that ot 


eliminating sponge Sponge is a characteristic honeveombed 


mass tormed in the It seems to 


center of rich volatile matter. 
be caused by an excess of pitchy material moving along wit 
the fused zone in the coking process, and finally aceumulati 
in the center ot 


the oven, where it is eventually gasified, w 


the production of this light porous material. 


f 


Sometimes t 


sponge 1s to ind in loose, detached masses scatte red all over the 


coke as it lies on the wharf after quenching, or, again, it ma\ 


be found adhering very closely to the ends of the pieces 


coke, and sometimes blending. without any clear line of dem: 
the coke itself. 
Although the amount of 


cation, into the body ot 


this sponge otten appears to be 


very large, it is so bulky that its actual percentage by weight 


is small. where the amount of 


In one case sponge seemed to 
be very large it was actually found that it 


per cent of the total coke. 


amounted to 1.65 
Small amounts of sponge probably 
do no harm, most of the material being soon broken up in the 
operations of handling the coke, but the presence of the 
material undoubtedly occasions a certain loss of carbon, and 
so we usually try to get rid of it. The eustomary remedy— 
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and one that always works—-is to mix with the higl volatile 
coal suth@ent low-volatile coal, winch has the eltfect ot abso b 
ing the excess of bituminous material and elimmating the con 
ditions of sponge lormation. Pocahontas coa « the standard 


low-volatile coal that is emploved DV manv ot ou pla ts It 


different 


s to be noted that different coals require considerably 
pereentages ot Pocahontas coal to complete eliminate the 
sponges bie shows a coke rol n en ig! itile 
coal (about 34 per cent olatile matter A large amount ol 
spona s readily apparent kig. 23 shows the coal from a 
mixture containing SU per cent « this same i th £0 per 
cent Pocahontas The sy € 1s ¢ f ( te f 
structure the eoke Improves 
rire ent = ton tpens Os ) 
f ‘ rit alk ‘ =1) nd 




















Fic. 26 Same Coat MIxturRt DIFFERENT PLANTS 


COKED AT 


UnNpER DIFFERENT CON ONS 


sometimes the low-volatile coal may be altogether inaccessible 
for practical purposes. This does not. however, leave us at 
the end of our resources. By proper methods of control, 
sponge may be eliminated from a wide vanety of coais that 
produce it under ordinary conditions. If the ove 1s correctly 
designed and proportlo ed. and the temperature and coking 
time carefully regulated, very satistactory results may be 
obtained without the necessity of making a special coal mix 
ture. Fig. 24 shows the coke from one coal which was made 

al tvyp ol ove lis uted lo ® ana eoked al ul favorable 
temperatures. Fig. 25 shows coke made from the same coal 


wider proper conditions. The sponge has been entirely elimi 
nated. 

Occasionally one ot the most ditticult problems to be over 
come is that of too great density of cell structure llere, 
again, we can approach the problem in two ways: one, by 
mixing in one or more other coals that have a tendency to the 
production of a more open cell structure, and the other way 


by suitable preliminary preparation of the coal, careful heat 
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control, and special design of the oven. Fig. 26 shows coke 
made from the same coal mixture coked at different plants 
under different conditions. The dense coke shown in the lower 
part of the figure was greatly improved upon when the nature 
of the coal was better understood, and the excellent product 
shown in the upper part of the figure was then made when the 
coal was treated in the right kind of ovens and under proper 
conditions. 

To insure the best results a special study must be made of 
each kind of coal it is proposed to use, and it would be well, 
in all eases where a new plant is contemplated, to make this 
study previous to design of the plant, because the results may 
suggest some necessary changes in design that would not other 
wise be foreseen. 


Technical Education in Great Britain 


N THE early days of our Institution most engineers were 

trained entirely in the shops. Theoretical knowledge was 
uncalled for, and even held to be antagonistic to practical suc- 
There was no supply of scientific engineers. It was onl) 
in 1840 that the chair of engineering was established at Glas 
gow University. There were engineering courses in London at 
King’s College, and courses dealing more particularly with 
mining and shipbuilding at the School of Mines and at the 
School of Naval Architecture. 
few technical colleges. 


cess. 


In the provinces there were a 
It was not till 1877 that the livery 
companies of London appointed a committee to consider a 
national scheme of technical education. The City and Guilds 
Central College was the result. Then came the appointment 
of the Royal Commission, which reported in 1884, the forma- 
tion of the National Association for the Promotion of Teeh- 
nieal Education in 1887, and the Technieal Education Act of 
1889, which refused to the schools it governed the means of 
teaching the practice of any trade. In 1890 only was a real 
foundation laid by the transfer of the control of technical 
education from the school boards to the local authorities. 

The result has been a vast expenditure on technical schools, 
ranging from the technical school of the small borough to 
institutions of university rank like the Municipal School of 
Technology in Manchester. Besides these we have provided 
engineering courses in most of our older universities, and 
endowed new ones. To Oxford, Cambridge, St. Andrews, Glas- 
gow, Aberdeen, jinburgh, Dublin, Durham, London, we have 
added Manchest:r, Wales, Birmingham, Liverpool, Leeds, 
Shetfield, Bristol. Belfast, and the National University of 
Ireland. 

With all these schools and colleges, the problem of educat- 
ing engineers and engineering workmen has not been solved. 
Our innate conservatism ties us too much to traditions. Many 
still fail to understand that the manual training which enabled 
an apprentice to become a master craftsman does not suffice 
to turn a sehoolboy into an engineer. Moreover, differentia- 
Designers and scientific advisers 
require a knowledge and experience which managers and busi- 
ness organizers can forego, ete. This lack of differentiation 
seems to be one cause of the inefficiency of our technical edu- 
eation. Another certainly is insufficient preparation of those 
entering the technical schools. 


tion is needed in training. 


The edueation available for the higher ranks seems fairly 
satisfactory; at all events, it has produced men capable of 
solving many problems presented by the war. 


I would give 


*From Presidential Address, Institution 


I Ds of Mechanical Engineers, 
April 20, 1917, by Michael Longridge. 
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ohe caution and make one complaint. There are many Eng- 
lishmen of the best type with initiative, ability to organize. 
ete., but incapable of assimilating much book learning, espe 
cially higher mathematics. Do not let us foree these 
through the same collegiate course as men of different men- 
tality, but keep them to more elementary work and require 
a high standard in examination. 
men. 


met 


We must not underrate these 
The Institution 
recognizes their value by admitting them without examination 
at 30 years of age. 


Many of them are of our very best. 


My complaint is against retaining Greek as a compulsory 
subject at Oxford and Cambridge Universities. 

The education provided for the workmen is most unsatisfac 
tory. Trade apprentices who enter the shops at 14 years 
of age seldom have subsequent opportunities for learning 
other than at evening classes. I have seen in some paper that 
technical education in England and Wales is provided in 6,87¢ 
evening and similar schools, but that the average attendance 
is about one hour per week. The workman must have better 
edueation to qualify him to rise if capable, and to give those 
who have not the ability to rise some interests outside thei: 
daily work and football matches. Unless an antidote be pro 
vided, the monotony of repetition work will erush initiative 


and mental vigor, and instead of skillful workmen we shall! 


breed incompetent machines. 

The interests of engineers require two classes of institutions 
giving technical instruction, each with its definite purpose: (1) 
technical “ colleges,” (2) 
junior). 


technical “sehools” (senior and 


The technical “ colleges” should be of university 
rank, and should be departments or faculties of universities, 
like the Municipal School of Technology in Manchester, not 
independent of them, as in Germany. They should provide 
two courses, one for the scientific advisers and designers, the 
other for the managers and business organizers. 
their 


They would 


receive students mainly from the higher secondary 


The gate should be opened only to those capable ot 
profiting by the teaching. 


schools. 
The idea of university education 


The technical 
‘ schools,” both senior and junior, should also have two courses, 


for the million is most pernicious nonsense. 


one for men likely to become foremen or supervisors, the other 


for those likely to remain manual workers. These courses 


should not be purely technical. The schools would receive 
their students from the elementary and lower secondary 
schools. They should remain under the local authorities, so 


that the technical teaching might be varied in accordance wit 

the loeal trades. 

betwee 
the higher secondary schools and the technical colleges, and 
between the elementary and lower secondary schools and the 


Another desideratum is codrdination, especially 


technical schools, so that pupils passing from the one to the 
other would be properly prepared for the change. 

The U. S. Bureau of Mines has offer of the 
complete laboratories and working staffs of the Minnesota 
School of Mines, Minnesota Mines Experiment Station, New 
York State School of Clay Work and Ceramics, Department 
of Chemistry, University of Texas, University of Cincinnati, 
Department of Chemistry, Louisville University, State Board 
of Health Laboratory, Ohio State University, and the Jolins 
Hopkins University. 


received an 


Commercial and other laboratories have also offered thei: 
services, among them being the Mellon Institute for Industrial 
Research; the General Electric Company; the Central Testing 
Laboratory, New York; the Fuel Engineering Society, New 


York. 











By A. M. LOCKETT, 


Member of 


lik word Preparedness carries the idea of doing some 


thing in advance of an expected event in order that such 


event may be successtul. Preparedness for the defense of 
‘ the nation at a time ot peace and with no immediate prospect 
of war is an abstract proposition which may be properly 
discussed as such. But when the nation is in a state of war, 


preparedness is no longer an abstract proposition but a cor 





dition wineh calls not tor discussion but for action. 
With this understanding of the proposition the subject 
becomes a question Ol not how we should prepare tor a 
possible war but how we shall conduct a war which is now 
on our hands. 
| have no technieal knowledge t ality me for advancing 
ews as to the manner i vhich military operations 
d be earried out. <All that I can do is to give my per 
sonal ews as to what I conceive to be the things which 
engineers can and should do to serve their country. 
' Wiule it has always been the universal desire of the Amet 
} an people to avoid war, it cert: s also the intention 
F all Americans to w Vv war ‘ are foreed 
engage 
lt is useless now to waste time discussing the causes whi 
ed up to the wat the propositi bpetore us 18 to discuss 
ways and means ot winning the war which is now 
beginning 
Many of us undertake work involving engineering design 
nad ceonstructiol Varying In character and magnitude, Dut 
one o is has ever undertaken. or even conceived, of so 
irge a contract as the American people are now ealled upon 
oO execule 
This is not a job Lp Whine we ive the opto! ot bid 
ey or not bidding le contraet bas been awarded to us 
d our certified check, which 1s nothing less than the sacred 
onor of our country, has been deposited and will be forfeited 
ess the job Is successfully carried out. 
Che plans for this undertaking have been made by the 
\rmy and Navy. It is not for us, the American people, to 
tind tault with these plans; our work is to carry them out with 


dispateh and completeness. The men who have made thes« 
lans have been trained from their boyhood in this line of 
vork, and it would be foolish for us to assume that thes 


‘lans are in any degree defective or incomplete. Therefore, 


e first duty in my opinion for all the people of this coun 
try is to get behind the Army and Navy and back them up 


to the absolute limit if we hope to execute the work 


successfully. 

Every citizen of the United States is in theory, and in 
act, in the service of the Government, whatever may be his 
occupation, or even if he has no oceupation whatever. Every 
American citizen recognizes the obligation of coming to the 
defense of the nation in time of war, and if he is of sound 
mind 


he must know that such defense, to be effective, must 


be preceeded by the necessary preparations. 


In war patriotic fervor and enthusiasm play a prominent 
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the Society 


part, Dut the real Work must be done by the men who Dave 
a clear understanding of the task, a full knowledge of the 
sacrifices to be made and a grim determination to carry out 
the program whatever the cost. 

All men desire to win in any contest 1 which they engage 
hey may regard with equanimity the possibility of defeat 
vhen the penalty involves only loss money or personal 
prestige, but when defeat involves loss of national integrity 
or national honor, no patriotic citizen can ever entertain the 
thought of defeat. 

This being the case, any man who deliberately blocks ot 
attempts to prevent the carrying out any measur¢ é 
paredness whicl any degree reduces the danger of defeat, 
is No more hor less than a traitor. 

There may be differences ol opinion as to whether a certa 
measure ma’ tact improve the chances o 1 D 
when all men agree that if certain things are done the rb 
able outeome ot this war is more to ou advantage, to gamble 
ipon the possibility « such measures not being heeded is the 
eht ot olly. 

lt is fortunate for us in this emergency that we ha at 
the opportunity to witness the practical demonstration whiel 
as been taking place Europe lor more than two ears 
because many theonmes previously advanced on the bject 
of military preparedness and national security ha been 
proved intenable. 

Germany has been able, by reason of the preliminary a1 
rangements which we call Preparedness, to resist with marked 
success enemies many times more numerous, and it would be 
foolish for this country to fail to profit by her example in s 
far as practical preparations with respect to land operations are 


coneerned. Likewise the British Navy has demonstrated that 


superiority of equipment is absolutely conclusive with respect 
to naval operations. We are confronted with a war whic 
may involve both land and naval operations, and it yur 

ity to protit by what we have learned from thes the 
vreat nations, 


No comprehensive plan ol preparedness ean be carried out 


vithout the full cooperation of the whole people. The people 
will not back up any project which they do not believe sound 
the of the 


here are some propositions involving merely economic p i} 


in principle and necessary for good country 
cies upon which the people will take sides and follow leavers, 
more or less blindly, although they may not fully understand 
the principles involved; but when it comes to the questivn 
of war which calls for the sacrifice of all they hold dear, 
even to their lives, they must be roused not only to under- 
stand the necessity but they must have such a deep-seated 
conviction of the righteousness of the cause as they have in 
their religion. 

It 


who have not yet seen the light, and one of the purposes of 


devolves upon us who are converted to convert those 
this paper is to attempt to point out the way the non-military 
engineers can assist in bringing the people to a proper under- 
standing of the situation so that they will do what they 
should do. 

In determining what is the duty of us engineers in this 
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emergency | make the suggestion that we ean serve in two 
capacities—one as ordinary citizens, having an equal part 
with other citizens in influencing the actions of Congress, 
and the other in the capacity of engineers having teelnical 
knowledge and practical experience in work closely allied to 
the operations of the military engineers. 

I believe that as citizens we should take the lead in the 
campaign of converting the people in general to a full realiza- 
tion of the situation, because we are qualified by our training 
to gather together in intelligible shape the facts and figures 
bearing upon the subject and to present them to the public 
in a manner which may be more easily understood by the 
average citizen than if those same facts and figures were 
included in a more or less technical explanation such as would 
ordinarily be made by military engineers. 

As I have already said, the people will not get behind this 
movement with the proper spirit unless they are thoroughly 
convineed, first, that the preparedness movement is sound in 
principle, and second, that the actual necessity now exists. 

{ take it that no man who has made any attempt to post 
himself regarding the actual condition of this country with 
respect to preparedness, denies that the country is not pre- 
pared to bring to a successful conelusion a war with a first- 
elass power. 

If there be any who have any doubt upon this subject, | 
refer them to the report of a board of officers and civilians 
made through the War Department to the U. S. Senate in 
the early part ot January, this year. This committee con- 
sisted of three Army officers and two civilians appointed by 
Congress to investigate the subject of the feasibility, desira- 
bility, and practicability of the Government manufacturing 
arms, munitions, and equipment, and certain other allied 
questions. 

This committee made examinations of all the Government 
arsenals and the principal private plants capable of manu- 
facturing the class of articles required by the Army and 
Navy, held conferences with heads of leading industrial insti- 
tutions, and through all practicable sources sought informa- 
tion not only upon the question of whether the Government 
could manufacture its own arms, munitions, and equipment, 
but secured accurate data as to the supply of such articles 
now on hand and the time necessary to secure such supplies 
from all sources in the case of an emergency. 

The report of this committee is in much detail and is very 
complete. 

What I gather from the facets brought out is as follows: 


1 The various departments of the Government have on hand 
at the present time the necessary equipment only for the 
present regular army and the militia 


to 


That to properly equip an army of 500,000 men will re- 
quire six months 

3 To equip an army of 1,000,000 men will require one year 

4 To equip an army of 2,000,000 men will require 18 months 


These are facts and are not open to argument, and the 
thing for the American people to do is to accept them as 
facts and to act accordingly. Every military and naval 
authority allowed to express an opinion publicly has in the 
most unqualified terms testified in general, and in detail, to 
the fact that we are pitifully unprepared. If it requires six 
months to prepare the equipment for an army of 500,000 
men, we must start now. 

Every engineer ought to post himself as to the actual 
facts in this connection and use his very best efforts to con- 


A. M. LOCKETT 


THe JOURNAL 
Am. Soc.M.E. 


vinée the publie in general of the absolute necessity of backing 
up the Army and Navy in their plans, and should bring 
such pressure to bear upon Congress that the necessary 
legislation shall be promptly passed. The great trouble with 
the people of this country is that they are suffering with that 
fatal complaint designated by Mr. Homer Lea as “ the valor 
of ignorance.” 

The average American has the mistaken idea that one 
American soldier is equal to at least six soldiers of any other 
nation, when as a matter of fact six American soldiers in- 
sufficiently trained and improperly equipped would not be 
equal to.one soldier of any other nation not handicapped by 
these deficiencies. 

In olden times, when men fought hand-to-hand conflicts 
with various kinds of weapons, the strong and brave could 
easily conquer the weak, but in modern warfare battles are 
won by machinery and implements which ean be handled only 
by men trained to a high degree, and personal bravery as 
well as physical strength go down in defeat when pitted 
against intelligence and experience armed with modern 
engines of war. 

It is gratifying to be able to say that some very important 
steps have been taken toward national preparedness, and 
while up to the present time very little has been actually 
accomplished in the way of definite and positive results, we 
ean, with some degree of truth, at least say that so far as 
the plans for mobilization of the great industries of the 
eountry tor the backing up of the Army and Navy operations 
are concerned, they have been well prepared and the actual 
results will quickly follow if the proper codperation is shown 
by Congress. 

As all of you know, the engineers and chemists of the 
United States completed and delivered to the Naval Con 
sulting Board on the first of September last, an inventory of 
the industrial resourees of the United States. 

As Chairman of the Board for the State of Louisiana | 
have been in close touch with this work, and | can say that 
while the information obtained was not as complete as was 
desired, it was sufficiently accurate to enable the Naval Con 
sulting Board to formulate plans which, when earried out, 
will accomplish the purpose intended. 

I desire to take this opportunity to express to the engineers 
of Louisiana, 144 of whom volunteered to assist, and did in 
tact give their time liberally to this work, that I believe it is 
quite probable we will again be called upon to do cther work 
of this same character; and I hope that our efforts will be 
clothed with sufficient Governmental authority to require. 
where necessary, the industrial plants which show the dis 
position either to withhold information or to take the matter 
lightly, to answer all questions put up to them, the answers 
to which will be of value to the Government. 

Now, coming down to the definite proposition of what you 
and I, as engineers, can and should do in the present emer- 
gency, it seems to me the first step for us to take is to furnish 
to the Government full information regarding our qualifiea- 
tions, and the Government should then point out to us the 
department of the Army or Navy to which our services should 
be offered. 


DISCUSSION 
Commopore V. S. Netson. Last August, Congress passed 
an act establishing a naval reserve corps, which act was 
approved on the 29th of August, for the purpose of filling 
out the Navy, of expanding the Navy during time of war. 
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It seems that a great many people do not understand the 
difference between the Naval Reserve and the regular Navy. 
They do not understand what they have to do. When they 
enlist in the Navy, for instance, they agree to serve for four 
years. They are sent to sea immediately, and they have to 
stick out that full time. When they enroll in time of peace, 
they simply obligate themselves to enter the Navy in time 
of war. They leave their address with the commandant ot 
the naval district in which they enroll, and they agree to 
come in for service whenever he calls tor them, and he would 
not call for them unless the President had decided that a state 
ot war, or some other national emergeney, existed 

The man enrolling in the Naval Reserve in time ot peace 
is not subject to the laws and regulations of the Navy, except 
during the time that he is on aetual duty—in actual service 
While it is the desire of the Navy Department that every 
man or officer enrolled should serve at least three weeks, 
they are enrolled for four vears, and they are supposed to 
serve at least three months during that four years. The three 
months ean be served in one vear, or three weeks in each 
vear, but in time of peace they are not compelled to serve 
at all. They simply agree to come in in ease of war. But 
everybody believes that the people who enroll now will ha‘ 
to eome in. 

It is our object to get in as many men as possible. Ot 
course, 1f the war lasts a short time, the people who enroll 
in the Naval Reserve will be allowed to go home and attend 
to their business, but as long as the war lasts they will be 
in the Navy, Just as much as those people enlisted in the Navy 

Congress has established six classes in the Naval Reserve 


The first class is composed of those officers and men who have 


been honorably discharged from the service, or who have 
resigned, or who have been discharged tor other reasous, but 
the men who have been discharged must be American citizens 
For the last ten or fifteen years nobody has been taken in 
the Navy except American citizens, but before that, there 
were some good men in the Navy who were not American 
eitizens, and who received their honorable discharge, but they 
are not eligible to enroll now. They must be American citi- 
zens—take the oath of allegiance to the United States, and 
pass physical examination before a naval doctor who will 
be detailed for that duty. 

The second class is known as the Naval Reserve—the first 
class officers and men who have already served, and the 
second-class Naval Reserve, and that is composed ot otteers 
and men who have had experience at sea. A man to be 
enrolled as an officer must have had two vears’ service at sea, 
as an officer in a lake-going or sea-going vessel, and must pass 
a certain examination. He must also have had experience at 
sea, and must pass an examination in order to establish his 
rating. Officers are enlisted at ages from 21 to 35 years, and 
the men go in from 18 to 35 years. That is the second class. 

The third elass is the Naval Auxiliary Reserve. That class 
is composed of men and officers who are serving on American 
merchant vessels, who are suitable for naval purposes—naval 
auxiliaries in time of war, and they must have served, and 
must be serving, on board of ships of that class. Now, in order 
to secure a commission as an officer, a man must have, in 
some way, served on one of those ships, or be serving now, 
that is, to be enrolled in that class. The intention is not to 
make those officers enroll from those merchant vessels to 
serve in the regular navy unless they desire to do so, but to 
have these men who enroll for the auxiliary service serve in 
the same kind of ships that they have been serving in before 
they are enrolled. 


The fourth class is what we call the Coast Defense Naval 
Reserve. This is composed of men who have not necessarily 
had any experience at sea, but who can be of some service to 
the Navy, either at sea or on shore. They could serve, for 
instance, in the coast-defense vessels, in scout vessels and in 
patrol vessels—the harbor patrol and the outside patrol—or 
they may serve as radio operators, paymasters, clerks ashore 

almost any duty a man can perform will be of use to the 
Navy and will entitle him to enroll in this class. 

Then we have the fifth class, which is composed of men in 
the flying eorps. I don’t think there is much flying done 
around here, but most ot them have been taught in the nava 
schools, and these amateurs who have had experience are 
eligible as officers. 

Then there is the class of volunteers who simply volunteer 
to come in in case ol war. They don’t have to come in and 
serve during peace times. But as we are now at war, every- 
body ougn lo be prepared to serve ul some capacity ) 
another 

It will take a great many men to man patrol boats, sub 
marine chasers, and all these smaller boats in the coast-detense 
service lake, tor instanee, this New Orleans district, which 
extends all the way from Tampa to the mouth of the Rio 
Grande, Patrol boats must be obtained to patrol that whole 


coast, and men have to be found to man those boats; and 


what we want to do as much as possible is to get men t 
iter the service—if they won’t enter directly into the Nav 
to enter into the reserve navy. 

There will be a retainer paid every man and officer rhe 
will get $12 a year, simply a nominal sum. Then, after 
three months’ service, the men and the officers are given 
provisional appointment for the first time, until they have 
done three months’ service. After that, the officers are 
examined by a board appointed by the Secretary of the 
Navy, and they are given the rank which they are qualified 
to fill, and then they receive a commission from the President 
and are regularly commissioned in the Naval Reserve. The 
men are examined in the same way, and rated in the rating 
which they are able to fill—as machinists, or firemen, or ordi 
nary seamen, or whatever they can do, they are so graded 
After they have been confirmed, that is, after they have 
done the three months’ service, both the men and the officers, 
while they are on active duty, receive the same pay and 
allowances as the regular officers in the Navy, and the retainer 
pay in addition 

Now, of course, it is going to be necessary to find men to 
man all of these patrol boats, mine layers, mine planters, 
mine sweepers, to sweep for mines and protect the mines we 
plant ourselves—if it is necessary to plant any—and pacrol 
the harbors, or the river here, and patrol all the coasts. We 
think that this section of the country certainly ought to pro- 
vide men to help guard the coast on this side. Of course, 
New Orleans cannot do it all. All those sections along the 
coast ought to furnish men to patrol the coast. 


Masor J. L. Scuuey. I think the two things which Mr. 
Lockett brought out which are very, very important are, 
first, the work organizations, and second, a means of getting 
before the Government some method of procedure whereby 
they can get at the members of the organizations who are 
qualified to do certain kinds of work. Those are the two 
points which are most important for you to carry away with 
you. The first of those he mentioned in a way that would 
lead you to believe that a great many people are not cognizant 
of the facts as they exist today; that is, that we are unpre- 
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pared, and we are so badly unprepared that we have got to 
make haste quickly to get in proper shape. And the first 
thing, of course, to do is to persuade a man that this is a 
fact, and I think that probably an engineer takes things more 
in a matter-of-fact way and sees them as they exist better, 
probably, than members of other professions. In his daily 
work he meets with problems in which he must place on the 
one side the things which he has to build, to construct, and 
on the other side he is opposed by the laws of nature; and 
he knows that in order to accomplish something he must face 
those problems, and if anything goes wrong, the laws ot 
nature, he knows, will come into play. For that reason, he 
brushes aside the unessentials, and usually arrives at a solu- 
tion of the problem. Therefore, the engineers throughout the 
country have probably weighed the question on one side and 
the other, and have probably come to a conclusion in their 
own minds that something should be done, and each man has 
probably reached a conclusion more or less definitely as to 
what should be done. So I think the first point to be empha 
sized is that of convincing people who have not looked at 
things from our point of view of the actual conditions, and 
that something must be done and done promptly. 

The second point of great value is to formulate the method 
of making it possible for the Government, as you might say. 
to put its finger on the individual and assign him to the work 
ot a mechanic, or any other position to which he is especially 
adapted. 

{f each engineer should write personally to any one ol 
the Government offices, for instance, the office of the Chiet 
of Engineers, you can imagine what a mass of correspondence 
would be presented, and what a problem it would be to 
attempt to get anywhere with it; whereas, if an organization 
of this kind would, through a committee, get in touch with 
some one and present the names of men who are willing to 
do something in their particular lines, it would be very much 
more simple for the Department to assign some work to each 
group of men, or to each institution, or each organization. 
In other words, it is the difference between an organization 
and a mob. In a mob it is difficult to get hold of the indi- 
vidual, whereas in the well-organized army, or well-organized 
industry, through the different means of control and super- 
vision, each man is assigned to the work which he can do 
best, and the results are to gather together to a common end, 
and I think that through your associations forming organiza- 
tions for that purpose you can get in touch with the Govern- 
ment and the Government can get in touch with the 
individuals. 


Captain H. A. Drum. I appreciate very much the honor 
of being given this opportunity to carry out a duty which 
has been assigned to me. General Pershing has sent me to 
this part of his department in order to interest you in training 
eamps. The training camp, as you are well aware, started 
in New York, about two years ago, through the patriotism 
and the individual realization of a national duty by a number 
of men in New York. It came to them suddenly that there 
was going to be a time when they would have to respond to 
their individual duty to the nation. They felt that when that 
time arrived they wanted to know something about the pro- 
fession of soldiery. A few of them, about four hundred, 
gathered together and asked the regular Army to give them 
some of this training. That was based first on patriotism, 
second on an individual realization of a national duty. 

Before taking up the details of the camp, I want to bring 
home one or two little points to you about the citizens’ 
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training. The President, in his message of December, 1914, 
stated that this country, in time of peril, should not depend 
on a standing army, or on a reserve army, but should depend 
upon a citizenry trained and accustomed to arms. If any 
of you will go back into our past history and study it care 
fully, you will find that has been our policy. If you go into 
the history of Europe and of other nations, you will find 
that has been the policy of the European nations. They have 
depended upon a citizenry aceustomed to arms. This means 
a citizenry trained for and accustomed to the duty of defend 
ing the country. It cannot have any other meaning in a 
country like ours, in a country that is governed for the people 
and by the people. I don’t see anything that can be more 
demoeratie than that the citizenry should defend the nation 

With these two thoughts in your minds, I would like you 
to think what your duty as a citizen of the nation is. | 
believe, first of all, your duty is to have adopted a policy of 
defending the nation for the people, of the people, and by 
the people. Second, if you agree to that, | think you sho ild 
have a policy of having your Government train you for the 
defense of the nation. If one is true, the other is true also 

Certain civilians with whom I have talked about universal 
service have seemed to have the impression that the young man 
entered the service at about eighteen and stayed there until 
he was tforty-five—spent his whole life in military service 
That is not so. The General Staff Bill provides tor one per od 
of eleven months and three periods of two weeks each, pra 
tically a total of one year of actual service, except service 
in time of war. 

This is nothing new to us, this conseription, this actual 
service by compulsion. In the Civil War we had it. The 
Confederacy adopted it in the first year of the war, and the 
North adopted it in 1862. If you analyze what universal 
service means, it is nothing more than producing a citizet 
army instead of a standing army. It is nothing more thar 
having an army to defend your nation whose interests are 
peace, whose hopes are peace, and whose vote will be for 
peace as long as, in their judgment, the nation’s honor and 
duty are safeguarded. It seems to me that it is the most 
democratic thing that you could have. It seems to me that it 
brings the rich and poor, capital and labor, on the same 
level in the defense of the nation. It brings them down to a 
common level of duty, and is the production of an army of 
the people, for the people, and by the people. 

As to the past, we have never as a nation been prepared 
for any war, principally because the people of the natior 
have never made it their business to look into it. We are a 
democracy, and the basis of all democracy, the essence of 
democracy, is that movements shall start from the buttom and 
work up; that is, they will start from the people; whereas 
in an autocracy it is the opposite; they start from the top 
and are imposed on the nation below. The United States. 
except in one case, has wever carried a war to a conclusion 
in which it has not had to use at least two men to the enemy’s 
one. In the Revolutionary War we employed, all told, 395,000 
men. The enemy had a total in this country of 150,000. 
In the War of 1812 we passed through our ranks 575,000 
nen; the total force of the enemy in this country was 67,000. 
In the Mexican War we had 140,000 men; the total Mexican 
foree was 46,000. In the Civil War the North employed a 
little over two and a half millions, and the South a million. 
It seems to me that the marked difference in the numbers 
and the suceess on both sides in that war was due to the 
early adoption of conscription by the South. The only excep- 
tion was the Spanish-American War, in which we had under 
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arms 280,000 men. There were, all told, in the Spanish 
forees—not in this country, but in the whole forees—not over 
220,000. 

if you will look back in the history of the Navy you will 
see that the Navy has been successful all through. It has 
had very few reverses, first and foremost because it has been 
an absolute Federal force. It has nothing to do with the 
forty-eight subordinate Governments. Second, it has had prac- 
tically the same officers, the same skilled men in peace as in 
var. The expansion of the Na v tor war is generally from 

e bottom. 

Che tine, large preparedness movement all over this coun 
ry stirred people in an industrial way, worked up mobiliza 
tion of tools, materials and all that, but it lacked one thing. 
llave you heard of any organization being formed for the 
obilization of the fighting mau-power of the country? Have 

su jomed any organization for producing the fighting man 
ower of the country? There is where we have fallen dow 

certainly is essential that we work on the production of 
unitions and mobilization of the industrial forees of ou 
uuntry. But there is one essential element and that is the 
ghting man. 

We are now called upon to organize an army of a million 
en, and will need from 30,000 to 40,000 officers. We have 
oday in the army a little over 8000. Where are we going 
get the others? You cannot go ahead and organize a 
rmy without first having officers, and you eannot pick officers 
'f the trees any more than you can pick engineers off the 
trees. You have to have men who have the fundamentals of 
education, whose brains have been developed in such a way 


hat they are receptive and can pick up something new, work 


it and get something tangible out of it. The point has 
en brought up here as to what the engineer can do It is 
t a question of all of you staying home and working up 
e industries—the majority of you should get into that 


society of the fighting man power ar d prepare to be officers 
(nd the means for training men to be oflicers are these tran 

x camps. So the regular Army has put itself at the dis 

sal of the citizens, to give you everything there is in us, 

d try to make you into the best officers you can be in thi 
hort time that we have. 

Now, I claim that that disposition on our part throws a 
duty on you, Your duty is to come or to send some one to us, 
and we give you everything we have if you will come ther 

receive the training. These camps are primarily for the 

fantry. After that, they are for the training of every othe: 
ranch of the service—cavalry, artillery, signal corps, and 
ngineer corps. The medical corps have their training i 
ese camps too. So if you want to start in the same line in 
vhich you have started your civil profession you can get 
our training in these military camps as a starter. Th 
amps are free. There is no expense about them. The Gov 
ernment furnishes your transportation from your home to tl. 
amp, furnishes your food and uniform and equipment while 
at the camp. The only requirement is that you will deposit. 

n arrival at the camp, $10 as guarantee for the return of the 
equipment that the Government furnishes you. You ar 
authorized to buy your uniform, according to the regulation 
standards, and the Government will reimburse you at th 

ate of one-third of the cost for each camp that you attend. 
rhe uniform will cost you about $15. One camp lasts for 
thirty days. The only obligation that you have to take upon 
vourself is an oath of enrollment, that you will serve the 
President of the United States and the officers over you 
during the thirty days of instruction at the eamp. The camp 


Lf 


which you go to is designated in the oath. After those thirty 
days are over, you are through. 


LIEUTENANT E. S. Moses. A few days ago Mr. Lockett 
was talking to Commodore Nelson, and he was very anxious 
to find some definite points that the engineers could start on, 
for work. So 1 wrote a few notes for Mr. Lockett, and | 


didn’t expect to speak tonight; I thought he would bring 


that out. The first point was: start at once intensive trainit 
for young men who are ready to go ahead with actual pre 
paredness but do not wish to bind themselves until they have 
maturely determined the work for which they are best fitted 

The second point was this: study facilities lor a motor-boat 
repair base at the mouth of the river and the personnel for 
same. Also a supply system for boats operating at the 


of the river—fuel, food and stores, as well as plans 


medical attention. No doubt the Quarantine Station ea 
furnish the personnel, but the Red Cross can probably ai 
with special equipment or nurses. Accommodations may 
have to be enlarged and provision made for taking car 
people suffering from exposure in open boats 

I understand it will take several motor boats to 
scouting ring around the mouth of the river, and if 
anything sunk out there we will need large facilities for 
work and hospital work, and also in order to keep 
chain of supplies going. 

Third, thoroughly canvass aero resources. If practicable. 
have the Country Club finance as many aeroplane instructors 
as can be obtained and have as many members as Poss1Dlé 
quality as air pilots. My suggestion of the Country ¢ h is 
only for illustration, but I consider it practical 
group of wealthy men or women to start such a movement 
and its immense importance is obvious. 

You all know the relation of supply and demand of people 
who can operate aeroplanes and man aeroplanes, We car 
iake the aeroplanes. but we cannot make our pilots 

Now, the next point that 1s particularly interesting t 
engineers—and to any wholesale dealers and manutacturers 
iere—is to establish and maintain a perpetual stock-car 


system, showing the material actually on hand and ready for 
immediate delivery. This is a large order, but its benefit to 
the city under normal conditions would be so great that it is 
well worth while to press the matter in the present emer 
geney, both as a patriotic measure and as an econon 
advantage to the city, so that the local dealers will get then 
share of war business. The Association of Commerce should 
be able to handle this. 

The next point is developing a transportation system for 
mmediate delivery of material. At the time of writing, a 
case is brought to my attention of material ordered from the 
stock of a local firm seven days ago, which is yet undelivered. 
The large volume of business now being done at the N cval 
Station would seem to justify the city dealers in codperating 
by having a large motor truck leave the corner of Canal and 
Camp Streets at 9:00 a. m. and 1 p. m. daily, eall at each of 
the dealers subscribing to its maintenance, and thence to the 
Navy Yard. This is only a suggestion of one of the thousands 
of details of rapid transportation which must be solved now 
that we are at war. I suggest the appointment of local trans 
portation committees to devise some means of transporting 
stores and men from one place to another. 

The coneluding paragraph in my letter to Mr. Lockett is 
this: “I presume your Committee has gone very thoroughly 
into the question of increasing the production capacity of the 
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plants now in existence, and that you have gone into the 
question of assigning to individual plants constant produetion 
repeat orders in order to reduce the variety of work in 
jobbing plants. An eflicient organization should be formed 
to control output so that there will not be an excess of one 
product and a searcity of another equally important. I doubt 
if it will be practicable to exercise the necessary authority 
over individual plants by any private combination, but much 
advance work can be done to plan a scheme of control should 
it become necessary for the Government to take over all 
plants. The question of standardizing gages, fixtures, ete., 
comes under this general head, and if it is at all practicable 
I think it would be well worth while to call in the service ot 


an efficiency engineer to make a general industrial survey.” 


GENERAL A. PeriLuiar. The talks we have had this evening 
irom gentlemen who are well posted in thelr protessions in 
the art of war have shown how much is to be done, and | fear 
how much is to be done very quickly, and at once. All of us 
knew that there was a gigantic work in front of us, but these 
gentlemen who belong to the profession of the soldier have 
thrown a little additional light on how much has to be done 
by this nation-and this country to meet the erisis now on ou 
hands. It goes without saying that every man in this room, 
from a sense of patriotism, from his love of his country, Is 
going to do everything in his power to help out the situation. 

We engineers are going to give the best that there is in us. 
Mr. Lockett has outlined very wisely and with a great deal of 
thought what we might do. Major Moore has stated that, 
after all, the man on the front has to be a soldier. He has 
to know what to do with the things that are given to him to 
fight with. Sir Douglas Haig has said that for every man on 
the firing line it took five men to equip him and to keep him 
furnished with supplies, munitions, quartermasters, commis- 
sary department, things which are needed for him to fight 
suceessfully. 

We are about to raise an army of one million men. It will 
become necessary, then, to select various kinds of men. It 


will be necessary to see that men do not go on the firing line 
when they are better equipped to remain behind the firing line 
and do the work of these five men who are necessary to pre- 
pare and furnish the fighting man with what is necessary to 
accomplish or win his fight. I am told that in England, at 
the beginning of this war, thousands and tens of thousands of 
men volunteered and went to the firing line, and then it was 
found that they were better fitted, better suited, to be at home, 
preparing munitions and supplies and supplying the army 
with that which was needed to fight. I think I see a little day- 
light through the various talks which we have had before us 
this evening. The only dark spot, and that is very dark, in- 
deed, is time. It takes time to do things, to accomplish things. 

The work of selection and making a census of the industries 
which would be useful and necessary in the conduct of war 
has been very ably performed, in this case, by Mr. Lockett and 
his committee. The Government at Washington has a very 
complete record of the plants and factories that can be con- 
verted into the manufacture of that equipment which is neces- 
sary to an army. Something, however, is very necessary in 
addition to this, and I think Major Moore has touched upon 
it. Mr. Lockett has also touched upon it. We want a census 
of men who ean do things, and we want to know what they 
can do. We want to know the name, the address, the age, the 
capacity of every civil engineer, of every mechanical engineer, 
of every chemist, of every mechanic, of every electrician. We 
want that so that when the call comes the right men will find 
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their right places and their proper places without the necessity 
of first sending them to the wrong place and then bringing 
them back to do the work for which they are best fitted. 

I think that the societies of engineers, both mechanical and 
civil, should, by the nature of their profession, come in touch 
with technical men of all kinds, that our Society could easily, 
under the direction of a committee, of its president, resolve 
itself into committees, not only in the eity, but throughout the 
State, and make a census. It is quite possible that the 
Government has already issued instructions for this. If the 
Government has issued instructions, we ean place ourselves 
subject to the ofticers of the United States Army or of the Gov 
ernment, to work in that direction. In that way we can be 
immediately useful. Upon our shoulders, or upon the 
shoulders, perhaps, of the older men of our profession, will 
devolve the duty of finding, of equipping, of directing the 
efforts of these five other men who are necessary to supply the 
one man on the firing line. The duty of organization of the 
work behind the firing line is going to be an immense under 
taking, and the training of engineers, the training which we 
have received in our profession, | believe, renders us especially 
fitted to perform this work, under the direction, of course, ot 
the military heads, who must command and direet everything 


Proressor C. S. Witttamson. I realize pertectly well that 
men must be had, and that trained men must be had, officers 
must be had, patrols must be maintained on our coasts, patrols 
must be maintained on land at certain points, but back of a 
of that is the serious side, that we must furnish the materia 
which has been spoken of here tonight, with which these mx 
who patrol may actually carry out the patrol. Now, we ha 
a survey which has been spoken of also, that was made by tli 
Naval Consulting Board, through its various State organiza 
tions, in whieh 144 of us have participated in this State, and 
we have that on file in Washington, as a fairly complete su 
vey; but even with that there is yet a serious consideratio 
that some of those materials in that survey are not inexhaust 
ble in the United States. It may become necessary for us as 
engineers to be called into service in the actual manufacturing 
of certain supplies very much more intensively than we hav: 
spoken of tonight. 

I don’t think this is the time to lay bare any actual fact~ 
and figures, but there are some commodities which we do not 
produce in the United States which are absolutely essentia 
to either land or naval warfare. There are certain commodities 
which are at hand and can be readily put into use. | know 
one plant in this state that has a certain by-product that goes 
into the sewers, that with a very small equipmert could be 
turned into one of the essentials for making cordite. I know 
one other concern here that could turn another by-product to 
a useful purpose which is not listed in our survey—and was 
not so stated. These are by-products which have not been 
actually thought of as being turned into use. 

Now, the point I want to bring out is this: there are certain 
manufacturing plants that could be turned to immediate use 
if it became necessary. We have not a sugarhouse in the State 
of Louisiana that could not be turned to the manufacture of 
materials to be used in making explosives. We have one cer- 
tain product that could be made in our sugarhouses here. We 
have a second product which could be made in the sugar- 
house which is absolutely essential to the manufacture of ex- 
plosives. We have here in Louisiana a natural resource for 
the manufacture of explosives which has not been exploited, 
which I believe could be put up and operated on fairly short 
notice, a certain product which could be manufactured here. 
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TENTATIVE DRAFT OF A CODE OF SAFETY STANDARDS FOR 
POWER-TRANSMISSION MACHINERY’ 


Rules and Requirements for the Protection of Industrial Workers from Hazards Commonly 


Presented by Mechanica! Equipment Used for Transmitting and Distributing Power from 
the Prime Movers to the Various Power-Utilizing Machines, Tools and Devices 


NOTI rhe use of properly designed, constructed and installed indi 
vidual motor-driven equipment with electrical power distribution bot 
nly eliminates many of the hazards demanding this Code, but also 
gives an uninterrupted distribution of natural and artificial light, and 
1 greater flexibility and range of speeds than is possible with mechan 
ical power-distributing systems 

The following specifications deseribe standard guards for 
all power-transmission equipment hereinafter mentioned, and 
apply to all main shafting, jack shafting, drive shafting and 
countershafting, and their belts and other attachments up to 
but not including belts actually driving machines.’ 

2 Class A Guards: If the clearance between the guard and 
the guarded part is less than five (5) inches, a metal guarding 
material that will not admit objects larger than one-half (15) 
inch in diameter, strong enough to withstand loads to which 
it may be subjected, durable enough to withstand ordinary wear 
and tear, substantially fabricated and erected, and free from 
sharp points and edges. 

})6Class B Guards: If the clearance between the guard and 
the guarded part is five (5) inches or more, a metal guarding 
material that will not admit objects larger than two (2) inches 
in diameter, strong enough to withstand loads to which it may 
be subjected, durable enough to withstand ordinary wear and 
tear, substantially fabricated and erected, and free from sharp 
points and edges. 

t Handrails: If the clearance between the guard and the 
guarded part is fifteen (15) inches or more (measured hori 
zontally from extreme parts within six (6) feet of floor), a 
handrail forty-two (42) inehes in height with at least one 
intermediate rail, supported at least every eight (8) feet, sub 
stantially fabricated and erected, with no sharp points or edges. 
5 If constructed of pipe, the rails and posts shall be at 
least equal in strength to one and one-fourth (144)-ineh stand 
ard-weight pipe. 

6 If constructed of structural metal, the rails and posts 
shall be at least equal in strength to two by two by one-fourt! 
(2x 2x 44)-inch angles. 
7 I 


by four inches (2x 4), the center rail one inch by four inches 


constructed of wood, the top rail shall be two inches 


(1x4), and the posts four inches by four inches (4x 4), all 
straight-grained lumber dressed on four sides, or other con 
struction of equal strength. 

8 Toe Boards. When power-transmission equipment ex 
tends through floors or into pits, Class A and B guards shall 
extend to the floors, or toe boards six (6) inches in height shall 
be provided around the floor opening in addition to standard 
handrails. (See Figs. 6, 7, 11, 14, 30, 31, 34, 48.) 

9 Sanitary Bases. Class A and B guards, for power-trans 
mission equipment not extending through floors, shall enclose 
exposed sides to two (2) inches below the bottom of the lowest 


Compiled and presented by Carl M. Hansen and Rufus W. Hicks. 
under the direction and with the approval of the Committee on Health 
and Safety, National Association of Manufacturers. Submitted by the 
Sub-Committee on the Protection of Industrial Workers for the con- 
sideration of THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 


* Belts actually oavens machines will be considered ‘“ machine belts,” 
and therefore a subject for machine codes. 


Presented at the Spring Meeting, Cincinnati, Ohio, May 1917, of 
rHE AMERICAN SOCIBTY OF MECHANICAL ENGINEERS. ; 


moving part when the clearance between that part and the 
floor is less than eight (8) inches; or when the clearance be 


tween the lowest moving part and the floor is eight (8) inches 


or more, the guards shall be closed on the bottom, or extended 


on all sides down to six (6) inches above the floor (See Figs. 
15, 26, 36-40, 42, 45, 49-54 

10 Gears and Sprockets \l] power-drive vears and 
sprockets shall be completely enclosed on exposed sides with 
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Frias. 1 ro 3) GUARDS FOR GEARS AND SPROCKETS 


standard guards as specified in Class A or B, exeept in eases 
where the design and operation of the parts to be guarded 
make a complete enclosure clearly impractical; in which case 
the face of the gears or sprockets shall be covered with a band 
guard surrounding all exposed teeth, with flanges on both 
sides extending inward beyond the roots of the teeth, and there 
shall be a continuous smooth web cast or fitted between the 
hubs and rims of the gears or sprockets. (See Figs. 1, 2, 3.) 

1l_ Vertical and Inclined Belts, Ropes, Chains. All vertical 
and inclined belts, ropes and chains used for transmitting or 
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distributing power (except belts traveling less than 120 feet 
per minute, or transmitting so little power that accidental 
contact therewith could eause no accident) shall be provided 
with standard guards as specified in Class A or B, six (6) feet 
high on exposed sides, or on exposed sides and top, or with 
a standard handrail on exposed sides. (See Figs. 4 to 46, 
inclusive. ) 

12 Horizontal Belts, Ropes, Chains. All horizontal belts, 
ropes and chains used for transmitting or distributing power 
(except belts traveling less than 120 feet per minute, or trans- 
mitting so little power that accidental contact therewith could 
cause no accident) shall be guarded as follows: 

13. Low Belts. If the upper part of the belt is lower than 
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and bottom, or with standard handrail on exposed sides. 
Figs. 59, 60.) 

16 Belts over Driveways. Where a horizontal belt is located 
over a driveway or passageway, the highest floor of any wagon 
or truck passing beneath the belt shall be considered a working 
platform. 

17 Belt Fasteners. All belts not provided with guards as 
specified in Class A or B and within seven (7) feet of the floor 
or working platform shall be free from metal lacings and metal 
fasteners. 

18 Belt Shifters. Belt shifters shall be provided for all 
tight- and loose-pulley belts, and shall be so designed and con- 


(See 


strueted that ordinary vibrations or accidental contact will not 
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Figs. 4 ro 27 GUARDS FOR VERTICAL BELTS 


six (6) feet above the floor or working platform, it shall be 
provided with standard guards specified in Class A or B, six 
(6) feet high on exposed sides, or on exposed sides and top, or 
with a standard handrail on exposed sides. (See Figs. 47-50.) 

14 Medium Belts. If the upper part of the belt is higher 
than six (6) feet above the floor or working platform and the 
lower part of the belt is lower than six (6) feet above the floor 
or working platform, it shall be provided with standard guards 
as specified in Class A or B, six (6) feet high on exposed sides, 
or with a standard handrail on exposed sides. 
58.) 

15 High Belts. If the lower part of the belt is higher than 
six (6) feet above the floor or working platform and lower 
than seven (7) feet above the floor, it shall be provided with 
standard guards as specified in Class A or B, on exposed sides 


(See Figs. 51- 


Fics. 28 To 46 GUARDS FOR INCLINED BELTS 


alter the set position, and shall have a controlling handle con- 
veniently located. (See Figs. 61-63.) 

19 Pulleys. Pulleys belted from above or from the side in 
such a way as to allow passage beneath the pulley, and within 
seven (7) feet of the floor or working platform and not com- 
pletely enclosed by standard belt guards or handrails, shall be 
guarded to the top of the pulley or to a height of seven (7) 
feet above the floor or working platform on exposed sides and 
beneath by guards as specified in Class A or B, or be enclosed 
on exposed sides by standard handrails. (See Figs. 64-67.) 

20 Bearing Clearance. The clearance on shafting between 
pulleys and bearings or between pulleys and fixed objects shall 
be not less than thirty-six (36) inches and wider than the belt, 
or the pulleys shall be guarded on the near side with station- 
ary guards as specified in Class A or B, and all revolving ob- 
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jects in the clearance shall be smooth, cylindrical and concentric 
with shafting. (See Figs. 68-73.) 

21 Belt Clearance. The clearance on shafting between pul 
leys and pulleys, collars, couplings or other revolving attach 
ments shall be wider than the widest belt used, or the pulleys 
shall have flanges or guards to prevent the belt from dropping 
into the clearance. (See Figs. 68-73.) 

22 Abandoned Pulleys. Pulleys without belts shall be 
guarded as though belted, or removed from revolving shafts. 

23 Clutches. Friction clutches, jaw clutches and compres 
sion clutches within seven (7) feet of the floor or working 
platform or within thirty-six (36) inches of a bearing shall 


ai CC lamp Couplings. Clamp couplings and makeshift de 


vices of irregular shape or unknown strength are prohibited 
on power-driven shafting. 


28 ‘ollars. Assembled eollars shall be smooth, evlindrical 
and concentric with shafting, with no projecting | arts or at 
tachments. (See Figs. 76, 77. 


29 Set Screws. All set screws in revolving parts not e! 
closed by standard guards as specified in Class A or B shall 
be flush with or countersunk below the periphery of the part 


retaining the set screws. (See Figs. 76, 77. 
30 Keys. All keys or kevwavys in revolving shafting not en- 


closed by standard guards as specified in Class A or B shall 
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have their operating mechanism completely enclosed in station- 
ary guards as specified in Class A or B, or in smooth, concen- 
tric revolving guards of solid construction with no projecting 
parts or attachments. 

24 Couplings. All couplings within seven (7) feet of the 
floor or working platform or within thirty-six (36) inches of 
a bearing shall be guarded as follows: 

25 Rigid Couplings. Sleeve couplings and flange couplings 
shall be eylindrical and concentrie with the shafting and with 
no parts or attachments projecting beyond the largest periphery 
of the coupling or its projecting flanges. (See Figs. 74, 75.) 

26 Flexible Couplings. Flexible and universal couplings 
shall be completely enclosed in standard stationary guards as 
specified in Class A or B, or in smooth concentric revolving 
guards of solid construetion. 


be made flush with the end and periphery of the shaft o 
enclosed by smooth, cylindrical concentric guards. 

31 Vertical Shafting. Vertical shafting with or without 
collars, couplings, clutches, pulleys, or other attachments shal 
be enclosed on exposed sides with standard guards as specified 
in Class A or B to a height of six (6) feet above the floor o1 
working platform, or with a standard handrail. (See Figs 
78, 79.) 

32 Horizontal Shafting. Horizontal shafting with or wit! 
out collars, couplings, clutches, pulleys, or other attachments, 
including dead ends, within seven (7) feet of the floor or work 
ing platform, shall be enclosed on all exposed sides with stand 
ard guards as specified in Class A or B or with standard hand 
rail, or with freely revolving tubing. (See Figs. 80-82.) 


33 Shafting over Drivewans. Where horizontal shafting is 
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located over driveways or | assageways, the highest floor of a 
wagon or truck passing beneath the shafting shall be consid- 
ered a working platform. 

34. Emergency Stop Stations. A station or stations shall be 
provided in each room, section, or department to stop imme- 
diately all power-transmission equipment therein. Sueh sta- 
tion or stations shall be properly marked and easily accessible 
and provided with means for locking in “ stop ” position. 

3 Bearings. Where possible, bearings shall be of a self 
iling type with reservoir capacities for at least 24 hours’ run- 
ning or shall have other methods of oiling which do not bring 
the oiler in the danger zone, and shall have necessary drip cups 
and pans securely fastened in position. 

36 Lubrication. Ojiling which brings the oiler in a danger 
zone shall be done only by an authorized person, and while the 
machinery is not in motion. 

37 Oiler’s Clothes. The oiler must not wear loose or flowing 
clothing. 

38 Oiler’s Lock. The oiler shall be provided with a lock 
and key or with a key to the locks at the emergency stop sta- 
tions, and with a warning sign to display at the stations when 
at work on machinery controlled by that station. He shall 
be required to lock the station in a “stop” position and dis- 
play the sign before going to work, and unlock and remove 
the sign when the work is completed and all men have left 
dangerous places. 

39 Starting Signals. Ample notice should be given by 
means of an effective alarm or signal in all departments before 
power-transmission equipment is started. 

40 Inspection. All power-transmission equipment should 
be carefully inspected at frequent and regular intervals by 
foremen or authorized inspectors, and defective equipment 
should be reported for repair and records kept of inspections. 

41 Repairs and Adjustments. Repairs and adjustments to 
power-transmission equipment or guards therefor shall be made 
only when the power is cut off from that equipment, and 
guards shall be replaced in protective position before the power 
is cut on. 

42 Removing Guards. Guards installed in accordance with 
this Code shall not be removed or rendered ineffective. 

Respectfully submitted, 

JOHN PRICE JACKSON, Chairman 

JoHN H. Barr 

MELVILLE W. MIx Sus-COMMITTEE 
M. W. ALEXANDER ON THE 
Wm. P. EALEs PROTECTION OF 
G. R. OLSHAUSEN INDUSTRIAL 
JoHN W. Upp WORKERS 
WILLIAM A. VIALL 

CarRL M. HANSEN 


CORROSION RESEARCH LABORATORY IN ENGLAND 


A new corrosion research laboratory has been equipped 
from a grant from the Department otf Scientifie and Industrial 
Research in England at Brighton, and the Royal School of 
Mines, with the purpose of prosecuting further the investiga- 
tion begun by Capt. G. B. Bengough and Dr. O. F. Hudson 
under the auspices of the Corrosion Research Committee. 

From explanations given by Capt. Bengough to some tech- 
nical journalists it appears that at the present time the work 
is being concentrated on the causes of corrosion in condenser 
tubes. Copper-zine tubes are being subjected to investigation 
chiefly with the view of determining the causes that lead to 
dezincification, which is the beginning of many corrosive 
troubles. Ordinary 70:30 tubes were exhibited which showed 
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dezincification arising from spills in the wall, the presence of 
oxide in the metal annealing at wrong temperatures, improper 
pitching, and the presence of swarf holes. Capt. Bengough 
also showed a sample made from an alloy which was prepared 
in such a way that an oxide-free tube was drawn from it, 
another which was 90 per cent copper and 10 per cent nickel, 
and a third of 92.5 per cent copper and 7.5 per cent aluminum 
These special tubes were under experimental tests and were 
kept under close observation and extremely valuable informa 
tion was expected from the investigation. It was known that 
98:2 copper-nickel was unsuitable for condenser work; like- 
wise an 80.20 alloy, since they failed in the laboratory to attack 
a 90:10 tube and intended to transter that experiment shortly 
to Brighton. 

Among other things which, according to Page's Engineering 
Weekly of April 20, 1917, were shown by Capt. Bengough to 
the technical journalists, was an optical instrument designed 
for determining the position of every discernible surface tlow 
in each tube that is put into the experimental condenser; also 
an annealing furnace and the sea-water tanks in which the 


preliminary corrosion tests are made. 


New MALLEABLE CASTINGS METHOD 


According to the Jron Age, April 19, 1917, a new method of 
making malleable-iron castings, doing away with the air fur- 
nace, will be used in the plant now being built by the 
National Malleable Castings Company, Cleveland. The metal 
will be melted in a cupola and a portion of the melted charge. 
depending on the amount of carbon and other impurities to 
be removed (usually about one-fifth of the total), will then be 
run into a side-blow bessemer converter, in which the carbon, 
manganese and silicon will be partially or wholly blown out. 
The treated metal is then to be combined in a ladle with the 
remainder of the metal from the cupola, and the charge trans- 
ferred to an electric furnace in which the refinement of the 
metal will be completed. If such complete refinement is not 
required the metal may be cast without being subjected to the 
final refinement in the electric furnace. The melting equip- 
ment will consist of four 72-in. Whiting eupolas, bessemer 
converters built by the company, and four 6-ton Heroult elee- 
tric furnaces. 

The method of pouring will also be a radical departure from 
the usual practice. Instead of pouring directly into small 
ladles, the metal will be poured from the electrie furnaces into 
ladles of 12,000 to 14,000 lb. capacity and carried a consider- 
able distance with traveling cranes and then poured into small 
ladles. From the latter the metal will be poured into the 
molds. This practice will necessitate the installation of a 
greater number of cranes than would otherwise be required. 
Twelve or fourteen traveling cranes, up to 20 tons capacity, 
will be provided. The plant is expected to be ready for opera- 
tion about January 1, 1918. 


The seventh Edison Medal, awarded to Nikola Tesla for 
meritorious achievements in his early original work in poly- 
phase and high-frequency electric currents, was presented to 
him at the annual meeting of the American Institute of Elec- 
trical Engineers in the Auditorium of the Engineering Socie- 
ties Building, New York, on the evening of May 18. Presi- 
dent H. W. Buck presided and addresses were made by Dr. 
A. E. Kennelly, Chairman of the Edison Medal committee, 
Charles A. Terry, and B. A. Behrend, Mem.Am.Soc.M.E. 
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REVISION OF 


Hk COUNCIL of the Society has directed that the pro 
posed changes in the Boiler Code be published in The 
Journal with the request that any desired discussion on the 
proposed changes be mailed to the Boiler Code Committee for 
consideration. These proposed changes embody suggestions 
made at the meetings held at the Society headquarters 
December 8 and 9, 1916, at which all those interested were 
invited to attend and participate in the discussions 
At the last meeting of the Boiler Code Committee it wa- 
decided to publish all revisions so far agreed on by the Con 
mittee. There are other revisions which will be published later 
on, with the request that they also be discussed. This will 
make it possible for any one to discuss the proposed revisions 
betore they are brought to the final form and presented to the 


Council of the Society for approval. 


Nore. Only such portions of the Code as are subject te 
revision are here pre sented, with references to their proper 


paragraph numbers 


PAGE §8 


Par. 12. CHANGE Par. 12 TO READ AS FOLLOWS 


12 Cast iron shall not be used for nozzles or flanges 
attached directly to the boiler at any pressure or tem 
perature. Cast iron shall not be used tor boiler and super 
heater mountings such as connecting pipes, fittings, valves 
and their bonnets, for steam temperatures of over 450 
deg. tahr. 


Par. 13. CHANGE Par. 13 TO READ AS FOLLOWS 


13. Water-leg and door-frame rings of vertical fire 
tube boilers, and of locomotive and other type boilers, 
shall be of wrought iron or steel, or cast steel of Class A 
or Class B grade, as designated in the Specifications for 
Steel Castings. The OG or other flanged construction 
may be used as a substitute in any case. 


PAGE 9 
Pak. 19. CHANGE Par. 19 TO READ AS FOLLOWS 


19 The minimum thickness of butt straps shall be 
given as in Table 1. Intermediate values shall be 
determined by interpolation. For plate thicknesses 
exceeding 114 in., the thickness of the butt straps shall be 
not less than three-quarters of the thickness of the plate 


PAGE 1] 
Par. 25. MAKE THE FOLLOWING CHANGES IN Par. 25: 


Strike out the word “ Copper ” in the table, and unde 
“ Firebox ” strike out “ not over 0.05 per cent.” 


PAGE 3] 
Par. 123. MAKE THE FOLLOWING CHANGE IN Par. 123a 


Change the percentage of yield point from 0.6 tensile 
strength to 0.5. 


PAGE 34 


Par. 141. MAKE THE FOLLOWING CHANGE IN Par. 141: 


Change the percentage of yield point from 0.6 tensile 
strength to read 0.5 tens. str. 
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PAGI 1) 


1e4 MAKE THE FOLLOWING CHANGE IN Par. 164 
In Par. 164 after the word “* knobbled ” insert a comma 
167. CHANGE Par. 167 TO READ AS FOLLOWS 


1 


167 Flanae Test. a For tubes not more than 6 1 a 


ameter a test specimen not less than 4 in. in length shal 
have a flange turned over at right angles to the body ol 
the tube without showing cracks or flaws. This flange as 


measured from the outside of the tube shall have a width 
of from 1% in. to Jo in. The width between these limits 
to be not less than 10 per cent of the outside diameter of 
the tube For tubes more than 6 in. diameter the flange 
test 18 not req ured. 


b In making the flange test, the flaring tool and die block 


as snownh Fig. é. May be used 


PAG} 


169. CHANGE Par. 169 TO READ AS FOLLOWS: 

169 Hydrostatic Tests. Tubes under 5 in. in diameter 
shall stand an internal hydrostatic pressure of 1000 Ib. 
per sq. in. and tubes 5 in. in diameter or over, an internal 
hydrostatic pressure of 800 lb. per sq. in., provided that 
the fibre stress does not exceed 16,000 lb. per sq. in. in 
which case the test pressure shall be determined by the 
following formula 

2 000 
I D <t 
where ¢ is the wall thickness in inches; D is the inside 
diameter in inches. Lapwelded tubes shall be struck hear 
both ends, while under the test pressure, with a 2 lb. steel 
hand hammer, the blow to be equivalent to 2 lb. falling 
= it 


PAGE 42 


174. CHANGE Par. 174 TO READ AS FOLLOWS: 

174. Workmanship. Finished tubes 342 in. or under 
in outside diameter shall be circular within 0.02 in. and 
the mean outside diameter shall not vary more than 0.015 
in. from the size ordered. For tubes over 3% in. in 
outside diameter, these variations shall not exceed 0.5 per 
cent of the outside diameter. All tubes shall be carefully 
gaged with a B.W.G. gage and shall not be less than the 
gage specified. Tubes on which the standard slot gage, 
specified, will go on tightly at the thinnest point, will be 
accepted. The length shall not be less, but may be 0125 
in. more than that ordered. 


PAGE 44 


184. CHANGE Par. 184 TO READ AS FOLLOWS: 


i184. Circumferential Joints. a The strength of cir 
cumferential joints of boilers, the heads of which are not 
stayed by tubes or through braces, shall be at least 50 per 
cent of that required for the longitudinal joints of the 
same structure, 
ould 
act on an instayed solid head of the same diameter as the 
shell, is relieved by the effect of tubes or through stays in 
consequence of the reduction of the area acted on by the 
pressure and the holding power of the tubes and stays, 
the strength of the circumferential joints in the shell shall 
be at least 35 per cent of that required for the longitudinal 
joints. 

c In cireumferential joints of horizontal return tubvlar 
boilers the shearing strength of the rivets shall be not 
less than 50 per cent of the full strength of the plate 
corresponding to the thickness at the joint. 


W hen 50 per eent or more ot the load which Ww 











o 
- 
wm 


PAGE 45 


Par. 186. CHANGE Par. 186 TO READ AS FOLLOWS: 

186 Welded Joints. The ultimate strength of a joint 
which has been properly welded by the forging process, 
shall be taken as 28,500 lb. per sq. in., with steel plates 
having a range in tensile strength of 47,000 to 55,000 lb. 
per sq. in. Autogenous welding may be used in boilers in 
eases where the strain is carried by other construction 
which conforms to the requirements of the Code and where 
the safety of the structure is not dependent upon the 
strength of the weld. Autogenous welding shall not be 
used in place of caulking or girth joints. 

Pak. 187. CHANGE Par. 187 TO READ AS FOLLOWS: 


187 Riveted Longitudinal Joints. The riveted longi- 
tudinal joints of a shell or drum which exceeds 36 in. in 
diameter, shall be of butt and double-strap construction. 
This rule does not apply to the portion of a boiler shell 
which is staybolted to the firebox sheet. 

Par. 190. CHANGE Par. 190 TO READ AS FOLLOWS: 

190 In horizontal return tubular boilers with lap joints 
no course shall be over 12 ft. long. With butt and double 
strap construction longitudinal joints of any length may 
be used provided the tension test specimens are so cut 
from the plate that their lenethwise direction is parallel 
with circumferential seams of the boiler and the tests 
meet the standards prescribed in the specifications for 
boiler plate steel. 


Par. 194. CHANGE THE FIRST SECTION OF Par. 194 TO READ 
AS FOLLOWS: 


194 Domes. The longitudinal joint of a dome 24 in. 
or over in diameter shall be of butt and double-strap con- 
struction irrespective of pressure. When the maximum 
allowable working pressure exceeds 100 lb. per sq. in. the 
flange of a dome 24 in. or over in diameter shall be double 

‘riveted to the boiler shell. 


PAGE 49 


Par. 195. ADD AFTER NOTATION FOLLOWING FORMULA IN Par. 
195: 
Where two radii are used the longer shali be taken as 
the value of L in the formula. 
ADD AT THE END OF Par, 195: 
When a dished head has a manhole opening, the thick- 
ness as found by these Rules shall be increased by not less 
than ¥ in. over that called for by the formula. 


PAGE 50 


Par. 199. App THE FOLLOWING TO THE LIST OF VALUES OF (C 
IN Par. 199: 

C = 150 for stays screwed through plates or made a 
taper fit and having the heads formed on the stays before 
installing them and not riveted over, said heads being 
made to have a true bearing on the plate and the diameter 


of the heads being not less than 1.4 times the diameter of 
the stays. 


REVISE MATTER FOLLOWING LIST OF VALUES OF C TO MAKE IT 
READ AS FOLLOWS: 


If flat boiler plates not less than %@ in. thick are 
strengthened with doubling plates securely riveted thereto 
and having a thickness of not less than 2/3 t, then the 
value of ¢ in the formula shall be three-quarters of the 
combined thickness of the boiler plate and doubling plates 
but not more than one and one-half times the thickness of 
the boiler plate, and the values of C given above may also 
be increased 15 per cent. 

When two sheets are connected by stays and but one of 
these sheets requires staying, the value of C is governed 
by the thickness of the sheet requiring staying. 

Par. 200. CHANGE Par. 200 TO READ AS FOLLOWS: 


200 Staybolts. The ends of screwed staybolts shall be 
riveted over or upset by equivalent process. Staybolts 
must be hollow or the outside ends of solid staybolts shall 
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be drilled with a hole at least 3/16 in. diameter to a depth 
extending at least '» in. beyond the pressure side of the 
plates, exeept on boilers having a grate area not exceeding 
15 sq. ft., or the equivalent in gas or oil fired boilers, where 
the drilling of the staybolts is optional. Flexible stay- 
bolts of either the jointed or ball and socket type need not 
be drilled. 
Par. 201. App TO Par. 201 THE FOLLOWING: 

If the outstanding legs of the two members are fastened 
together so that they may act as one member in resisting 
the bending action produced by the load on the rivets 
attaching the members to the head of the boiler, and pro 
vided that the spacing of these rivets attaching the mem- 
bers to the head is approximately uniform, the members 
may be figured as a single beam uniformly loaded and 
supported at the points where the through braces are 
attached. 
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Par. 203. CHANGE Par. 203 TO READ AS FOLLOWS: 


203a The maximum spacing between centers of rivets 
or between the edges of tube holes and the centers of rivets 
attaching the crowfeet of braces to the braced surface. 
shall be determined by the formula in Par. 199, using 135 
for the value of C. 

b The maximum distance between the edges of tube 
holes and the centers of other types of stays shall be 
determined by the formula in Par. 199 using the value ot 
C given in Par. 199 which applies to the thickness of plate 
and type of stay used. 

c The maximum spacing between the inner surface ot 
the shell and lines parallel to the surface of the shell 
passing through the centers of the rivets attaching the 
crowfeet of braces to the head shall be determined by the 
formula in Par. 199, using 175 for the value of C. 

d The maximum distance between the inner surface of 
the shell and the centers of braces of other types shall be 
determined by the formula in Par. 199 using a value of C 
equal to 1.3 times that value of C in Par. 199 which 
applies to the thickness of plate and type of stay as 
therein specified. 

e In applying these rules and those in Par. 199 to a 
head or plate having a manhole or reinforced opening, the 
spacing applies only to the plate around the opening and 
not across the opening. 

UNDER TABLE 3 INSERT: 

For the application of Pars. 205, 206 and 207, see 

Appendix (Par. . . .) (illustrations in Case No. 13 
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Par. 214. CHANGE Par. 214 TO READ AS FOLLOWS: 


214 Areas of Segments of Heads to be Siayed. The 
area of a segment of a lead to be stayed shall be the area 
enclosed by lines drawn 2 in. from the tubes and « dis 
tanee d from the shell as shown in Figs. 13 and 14. The 
value of d shall be the larger of the following values but 
not less than 3 in. 

(Note:—Dimensions marked 3” in Figs. 13 and 14 to 
be changed to d.) 

(1) d=the outer radius of the flange not ex- 
ceeding eight times the thickness of 
the head 


Where 
d = distance in inches 
t = thickness of head in sixteenths of an inch 
P = maximum allowable working pressure in |b. 
per sq. in. 
Par. 215. CHANGE Par. 215 TO READ AS FOLLOWS: 

215 When drum heads of water tube boilers are 30 in. 
or less in diameter and the tube plate is stiffened by 
flanged ribs or gussets, no stays need be used if a hydro- 
static test to destruction of a boiler or unit section built 
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in accordance with the eonstruetion, shows that the factor 


of safety is at least 0. 
Par. 216. Chance Par. 216 TO MAKE IT READ AS FOLLOWS 
216 Stays shall be used in the tube sheets of a fire 
tube boiler if the distance between the edges ot the tube 


¢ 


holes exceeds the maximum pitel ol staybolts tor the cor 


responding plate thickness and pressure given in Table 3. 


That part of the tube sheet which comes between thi 
tubes and the shell need not be stayed if the nearest 
tangent common to two tube holes when measured on any 


radius of the tube sheet that lntersects the tar ret betw a 
the holes does not exeeed this maximum piteh by mor 
tha »> il The tube holes to which a common tat ore 
may be drawn in applying this rule shall not be at a 
vreater distance trom edge to edge than the maximu 
vite referred to 
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|’ 213 \ Hk POLLOWING TO Pal 218 
Phi distanes i! tive cleat bet weet the bodies ot thr 
maces, or of the i side braces where more that Iwo are 
int shall ot be less that lon it any pot 
|’ my ( Pa 270) TO READ AS FOLLOWS 
0a hee ll piteh dimensions of the stays shall be 
emploved in determining the area to be supported by a 
stil nod the area oc ipied by the stay shall be dedueted 
eretrom to obtan the net area, Thi prod it of the het 
ea square inches by the maximum allowable working 
pressure 1 Ib. per sq. Il. gives the load to be supported 
ny i stay 


surtaces and 


the load to 


bounding 
the 


re 


W hie 


allowances are 


stays come near 


special made tor spacing, 


be carried by such stays shall be determined by neglecting 
the added area provided for by these special allowances 
For example, if the minimum piteh by Table 3 would 
make a staybolt come 6 in. from the edge of the plate and 


a spemal allowance would make it come 7 in., the distanes 


6H should be used in computing the load to be 
carrie | 

The maximum allowable stress per square ine} t 
cross sectional area of stays and staybolts shall be as give 
1! Table }. 

The length of the stay between supports shall be 
measured trom the inner taces of the staved plates The 
stresses are based on tension ol ly. Kon computing 
stresses diagonal stays, see Pars. 221 and 222. 


Table 4 ADD LINE AFTER ITEM } IN ‘TABLE TO READ AS 
FOLLOWS: 
Steel through stays exceeding 15 in 
Ee Cok tee 8 iN 10,400 9000 
C1 RESENT ITEM ¢ IN TABLE TO ITEM a 
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Par. 223. CHance Par. 223 70 READ AS FOLLOWS: 
223 Diameter of Pins and Area of Rivets in Brace. 
All rivet and pin holes shall conform with the require 
ments in Par, 253 and the pins shall be made a neat fit 
lo determine the sizes that shall be used proceed as 
’ follows: 


1. Determine the “ 
brace ” by first computing the total load to be carried by 
the brace, and dividing the total load by the values of 
stresses for unwelded stays given in Table 4. 

2. Design the body of the brace so that the cross 
sectional area shall be at least equal to the “ required 
cross-sectional area of the brace” for unwelded braces. 
Where the braces are welded, the cross-sectional area at 
the weld shall be at least as great as that computed for a 
stress of 6000 Ib. per sq. in. (see Table 4). 

4. Make the area of pins to resist double shear at least 
three-quarters of the “ required cross-sectional area of the 
brace.” 

: t. Make the combined cross-section of the eve at the 
side of the pin (in crowfoot braces) of at least 25 pel 


required cross-sectional area of thi 
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cent greater than the “ required cross-sectiona 


the brace.” 

y Make the combined cross-sectional area of the rivets 
at each e! d ot the brace at least oll ind ohe-qua el mes 
the “ required cross-sectional area of the brace.” 

b. Design each branch of a cro oot to cart two 
thirds the total load on the brace. 

7 Make the net sectional areas through the sides otf 
the crowtoot, tee trons, or similar tastenings at the rivet 
holes at least eq ial to the required rivet sectiot t it is, at 
least equal to one and one-quarter times the * required 
cross-sectional area of the brace.” 

s Make the cross-sectional areas through the blades ot 
diagonal braces where attached to the shell of the boule 
at least equal to the required rivet sectio that it leas 
equal fo one and one-quarter times the “ reg res CTOs 
sectional are ol e brace.” 

PAGI s 
, 235] (\ GE Par. 231 To \S FOLLOWS 

235] Varimun | ca Wor ) Pre “ve ) / ”? 

(ale f he ’ | pper combustio chambers o ( ‘ 
submerged tubula ynorers mace the shape « " 
i 0 if ot ove te) diameter a lairve end 
avy be used theo stavs Il fivured by ! | rr pla 
evinrndrical | ee Par. 239 making J) ‘ mrmula 
er if to the diameter at the larve end 

f W he ovel “ 1 diameter at the large ene that 
portiol vhich is over of diameter shall be tully 
s ipported bY stavbolts or gussets to ¢o orm to the pro 
Visions tor staying flat surtaces this case the top row 
ot stavbolts shall be at a pont here the eone top is 30 
or less diametet 

In calculating the pressure permissible on the jistayed 
portion of the cone, the vertical dis ce between the hor 
Zonta planes pass Y throug ne centers of ne i ets at 
the cone top, and throug the center « e top ro ‘ 
stavbolts shall be used as / Par. 239, and D in that 
paragral shall be the side diamete it the center of the 
top row ot stavbolts 
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r 239 ( AN FIRST PARAGRAPH OF Pal 5!) ) READ AS 
0 OWS 

259 Plain Circular Furnaces. | nstaved§ turnaces 
mor than 18 in. diameter when riveted or of seamless 
construction or such turnaces when lapwelded by the 
lorging process shall have walls not less tha /16 1 
thick. The maximum allowable working pressure for such 

Lurnaces shall be determined DY one or the other of the 
following formula 
MAKE DEFINITION OF L READ AS FOLLOWS 
I total leneth ot turnace between centers of head 
rivet seams (not length of a section), in. 
INSERT AFTER THE FORMULA AND JUST PRECEDING THE EXAMPLI 
IN Park. 239, ELIMINATING THE PRESENT SENTENCI 


Where the furnace has a riveted longitudinal joint, it 
mav be of the lap type for inside diameters not exceeding 
30 in. but shall be of butt and strap construction for inside 


diameters exceeding 30 in. The efficleney ot the joint 
shall be greater than: 
rx D 
1250 7 
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Par. 246. CHance Par. 246 To Par. 246a 
Par. 247. CHANGE Par. 247 To Par. 246b 
CHANGE Par. 247 TO READ AS FOLLOWS: 
247 Where it is impossible to calculate with a rea 


sonable degree of safety the strength of a boiler structure 
or any part thereof, a full sized sample shall be built by 
the manufacturer and tested to destruction in the presence 
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Par. 


Par. 


Par. 


Par. 


Par. 


Par. 
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of the Boiler Code Committee or a representative of the 
Boiler Code Committee appointed to witness such test. 


250. CHANGE Par. 250 TO READ AS FOLLOWS: 
250 A fire-tube boiler shall have the ends of the tubes 


substantially rolled and beaded, or rolled and welded, at 
the firebox or combustion chamber end. 


PAGE 65a 


253. CHANGE Par. 253 TO READ AS FOLLOWS: 

253 Riveting. Rivet holes shall be drilled full size or 
they may be punched not to exceed 1% in. less than full 
diameter for material over 5/16 in. in thickness, and ¥ in. 
less than full diameter for material not exceeding 5/16 in. 
in thickness, and then drilled or reamed to full diameter. 


255. App TO Par. 255 THE FOLLOWING: 


Forms of rivet heads that will be acceptable are shown 
in Fig 17a. 
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Or 


257. CHANGE Par. 257 TO READ AS FOLLOWS: 

257 Calking. The ecalking edges of plates, butt straps 
and heads shall be beveled. Every portion of the sheared 
surfaces of the calking edges of plates, butt straps and 
heads shall be planed, milled or chipped to a depth of 
not less than ¥g in. Calking shall be done with a round- 
nosed tool. 
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+, 266. CHANGE Par. 266 TO READ AS FOLLOWS: 


266 <A vertical fire-tube boiler, except boilers of steam 
fire-engines, or boilers 24 in. or less in diameter shall have 
not less than seven handholes, located as follows: Three 
in the shell at or about the line of the crown sheet; one in 
the shell at or about the water-line or opposite the fusible 
plug when used; three in the shell at the lower part of 
the waterleg. A vertical firetube boiler, submerged tube 
type, shall have two or more handholes in the shell, in 
line with the upper tube sheet. All boilers 24 in. or less 
in diameter, shall have at least one opening for inspection 
and one opening in addition to the blow-off, for washing 
out the boiler, these openings to be fitted with brass plugs. 
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:. 268. CHANGE Par. 268 TO READ AS FOLLOWS: 


268 Threaded Openings. An opening in a boiler for a 
threaded pipe connection 1 in. in diameter or over shall 
have not less than the number of threads given in Table 7. 


INSERT TABLE HERE 


If the thickness of the material in the boiler is not suf- 
ficient to give such number of threads, there shall be a 
pressed steel flange, bronze composition flange, steel-cast 


flange or steel plate, so as to give the required number of 
threads. 


269. CHANGE Par. 269 TO READ AS FOLLOWS: 

269 Safety Valve Requirements. Each boiler shall 
have two or more safety valves, except a boiler for which 
one safety valve 2 in. size or smaller is required by these 
Rules; in which case one or more may be used. 
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273. 


CHANGE Par. 273 TO READ AS FOLLOWS: 

273 Each safety valve shall be plainly marked by the 
maufacturer. The markings may be stamped on the body, 
cast on the body or stamped or cast on a plate or plates 
riveted to the body and shall contain the following: 


a. The name or identifying trademark of the manu- 
facturer 





TABI 


Par. 


Par. 2 


Par, 2 


PAR. 


ApDD 


Par. 


Par, 


Par. 


Par. 
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b. The nominal diameter with the words “ Bevel 

Seat” or “ Flat Seat” 

The steam pressure at which it is set to blow 

d. The lift in inches of the valve dise from its seat, 
measured at a pressure 3 per cent higher than 
that at which the valve is set to blow 

e. The weight of steam discharged in pounds per 
hour at a pressure 3 per cent higher than that for 
which valve is set to blow 
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E 8. TaBuLe 8 TO BE OMITTED. 
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275a. CHANGE Par. 275a TO READ AS FOLLOWS: 
275 Safety valve capacity may be checked in any one 
of three different ways, and if found sufficient, additional 
capacity need not be provided: 

a. By making an accumulation test, that is, by shutting 
off all other steam discharge outlets from the boiler and 
forcing the fires to the maximum. The safety 
equipment shall be sufficient to prevent an excess pressurt 
beyond that specified in Par. 270. 


Vaive 


279. ADD TO Par. 279 THE FOLLOWING: 
279 Where discharge pipes are used ample drainage 


shall be provided at or near the safety valve. 
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82. CHANGE Par. 282 TO READ AS FOLLOWS: 

282 For purposes of inspection and to insure the valv« 
being free, each safety valve used on a boiler shall have a 
substantial lifting device by which the valves may b 
raised by an amount equal to one-twentieth of the nominal! 
diameter of the valve up to the maximum limit of 1/16 in. 
when there is no pressure on the boiler. 


283. App TO Par. 283 THE FOLLOWING: 

The seats and dises of safety valves shall be non-ferrous 
material. The seat of a safety valve shall be fastened to 
the body of the valve in such a way that there is no possi 
bility for the seat to lift. 

TO Par. 284 THE FOLLOWING: 

Springs used in safety valves shall not show a per 
manent set exceeding 1/32 in. ten minutes after being 
released from a cold compression test closing the spring 
solid. And the spring shall be so constructed that the 
valve can lift from its seat one-tenth the diameter of the 
seat before the coils are closed or before there is other 
interference. 

286. CHANGE Par. 286 TO READ AS FOLLOWS: 

286 All dimensions shall conform to the America: 
Standard given in Tables 15 and 16 of the Ap»vendix for 
the pressure therein specified, except that the face of the 
safety valve flange and the nozzle to which it ‘s attached 
shall be flat and without the raised face for pressures up 
to and including 250 lb. per sq. in. For higher pressure, 
the raised face shall be used. 
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291. App TO Par. 291 THE FOLLOWING: 
The lowest permissible water level for various classes of 
boilers is given in Par. 430 of the Appendix. 


292. CHANGE Par. 292 To READ AS FOLLOWS: 


292 No water glass connection shall be fitted with an 
automatic shut-off valve, except when the automatic shut- 
off valves are so constructed that the two connections to 
the water glass can be blown through separately and the 
steam connection cannot be entirely closed thereby. 


296. App To Par. 296 THE FOLLOWING: 


Where the use of a long pipe becomes necessary a shut- 
off valve or cock arranged so that it ean be locked or 


D> 
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sealed open may be used near the boiler. Such a pipe 
shall be of ample size and arranged so that it may be 
cleared by blowing out. 
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Par, 299. 


299 


CHANGE Par. 299 TO READ AS FOLLOWS: 

Vozzles and Fittings. Flanged cast iron pipe 
fittings used for boiler parts, for pressures up to and 
including 160 lb. per sq. in. shall conform to the American 
Standard given in Tables 15 and 16 of the Appendix, 
except that the face of the flange of a safety valve as well 
as that of a safety valve nozzle, shall be flat and without 
the raised face. For pressures above 160 lb. per sq. in., 
steel east and wrought steel fittings shall be used for 
boiler parts with exceptions specified in Pars. 9 and 12. 
An allowable variation of 20 per cent from the flange 
thickness required by Tables 15 and 16 may be made for 
steel cast and forged steel fittings, leaving the drilling of 
bolt holes unchanged. For pressures above 250 lb. per 
sq. in., the flange thickness and the thickness of the bodies 
shall be increased to keep within the same deflection limits 
and to give at least the same tactor of safety as the fittings 
specified in Tables 15 and 16. The face of the flange of a 
safety valve, as well as that of a safety valve nozzle, shall 
have a flat face for pressures up to and ineluding 250 Ib. 
per sq. in. and shall have raised face at higher pressures. 
Tables 15 and 16 do not apply to flanges on the 
side of nozzles or to flanges left by the manu 
facturer as part of the boiler, and do not apply to fittings 
designed as part of the boiler. 


boiler 
steam 


Par. 307 TO READ 
Blow-Off Piping. <A blow-off pipe shall 
not exceed 145 in. pipe size and shall form a continuous 
passage with the blow-off pipe external to the boiler. The 
internal and external pipes shall be separate with clear 
ance between their ends and arranged so that the removal 
of either will not disturb the other. A brass or steel 
bushing as shown in Fig. 19, or flanged connection shall be 


used, 


(HANGE 4S FOLLOWS 


7 surface 
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Par. 311. 


3lla. When the maximum allowable working pressure 
exceeds 125 lb. per Sq. in., on all boilers except those used 


CHANGE Par. 311 TO READ AS FOLLOWS: 


for traction and portable purposes, each bottom blow-off 


pipe shall have two valves, or a valve and a cock, and such 
valves, or valve and cock, shall be extra heavy, except that 
on a boiler having multiple blow-off pipes, a single master 
valve may be placed on the common blow-off pipe from 
the boiler, in which case only one valve on each individual 
blow-off is required. 

b. On all traction and portable boilers when the maxi- 
mum allowable working pressure exceeds 125 lb. per sq. 
in., each bottom blow-off pipe shall have one extra heavy 
valve. 

Par. 315. 


FOLLOWS: 


MAKE THE LAST SENTENCE OF Par. 315 READ AS 


The feed pipe shall be carried through the head or shell 
near the front end in the way specified for a surface blow- 


off in Par. 307 and be securely fastened inside the shell 
above the tubes. 
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Par, 325. 

325 Lugs or brackets, when used to support boilers of 

all types shall be properly fitted to the surfaces to which 

they are attached. The shearing and crushing stresses on 

the rivets used for attaching the lugs or brackets shall not 

exceed 8 per cent of the strength given in Pars. 15 and 16. 
Par. 328. CHancEe Par. 328 T0 READ AS FOLLOWS: 

328 <A water tube boiler which is fired by hand shall 


have the firing door or doors of the inward opening type 
unless such doors are provided with substantial and effeet- 


CHANGE Par. 325 TO READ AS FOLLOWS: 


OF 


BOILER CODE 521 


4 


latching devices to prevent them from being blown 
open by pressure on the furnace side. 
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Fic. 20. CHANGE Fig. 20, Par. 332, TO READ AS FOLLOWS: 
(Name of State) 
ag to ene aie STD 
Year put into service. 
Sate Working Pressure. 
(Name of Builder) 
PAGE 8] 
Par. 339, CHANGE Par. 339 TO READ AS FOLLOWS: 
39 A boiler to be used exclusively for low pressure 


steam heating may be constructed either of cast iron, steel 
cast, or wrought iron or steel or any combination of these, 
but in all the and bolts shall be 
wrought iron or steel. 


eases connecting rods 
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343 


water 


PAR. 

43 In a hot boiler to be used exclusively for 
heating buildings or hot water supply, when the diameter 
does not exceed 60 in. and the grate area does not exceed 
LO sq. ft., or equivalent, as defined in Pars. 359 and 360, 
longitudinal lap joints will be allowed. 


TO READ AS FOLLOWS: 


When the grate area exceeds 10 sq. ft., or equivalent, as 
detined in Par. 360, and the diameter of the boiler does 
not exceed 60 in. longitudinal lap joints will be allowed, 
providing the maximum allowable working pressure does 
not exeeed 50 lb. per sq. In. 
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Taste 9. TirLte or TaBLe 9 TO BE CHANGED TO READ AS FOL 


LOWS: 
Allowable Sizes of Safety Valves for Steam Heating 
Boilers, of Water Relief Valves for Water Heating Boil 
ers, and of Hot Water Supply Boilers. 
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oY AND 360. INSERT THE FOLLOWING CENTER 


GRATE AREA 
CHANGE Par. 359 TO READ AS FOLLOWS: 

359 Double Grate Down Draft Boilers. In boilers of 
this type the grate area shall be taken as one and one- 
quarter times the area of the lower grate. 

361. CHANGE Par. 361 TO READ AS FOLLOWS: 

361 Steam Gages. Each steam boiler shall have a 
steam gage connected to the steam space or to the water 
column or its steam connection, by means of a syphon or 
equivalent device of sufficient capacity to keep the gage 
tube filled with water and so arranged that the gage can- 
not be shut off from the boiler except by a cock placed 
near the gage and provided with a tee or lever handle 
arranged to be parallel with the pipe in which it is located 
when the cock is open. Connections to gages shall be of 
brass, copper or bronze composition. The dial of a steam 


gage for a steam heating boiler shall be graduated to not 
less than 30 Ib. 


HEAD: 


Par. 359. 


PAR. 
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Par. 365. CHANGE Par. 365 TO READ AS FOLLOWS: 
365 Damper Regulators. When a pressure damper 


regulator is used, it shall be connected to the steam space 
of the boiler. 
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CHANGE Par. 373 TO READ AS FOLLOWS: 


Hot-water boilers for a maximum allowable work 
ing pressure not exceeding 30 lb. per sq. in. used exelu- 
sively for heating buildings or for hot-water supply, when 
constructed of cast iron, cast, or wrought iron or 
plate steel or any combination of these, shall be subjected 
to a shop test of 60 lb. per sq. in. hydrostatie pressure 
applied to the boiler or the section thereof. 

374. 


steel 


Par, CHANGE Par. 374 TO READ AS FOLLOWS: 

A maximum allowable working pressure in excess 
of 30 lb. per sq. in. will be allowed on a hot-water boiler 
constructed of cast iron, steel cast, or wrought iron or 
plate steel or any combination of these, used exclusively 
for heating buildings or for hot-water supply, provided 
such boilers or their sections have been subjected to a 
shop hydrostatic test of two and one-half times the actual 
working pressure, 


Q-- 
oid Ot 


CHANGE Par. TO READ AS FOLLOWS: 


377 Name. All boilers referred to in this seetion shall 
be plainly and permanently marked with the manufac 
turer's name and the maximum allowable working pres 
sure. 

All heating boilers built according to these rules may 


be marked A.S.M.E. standard. 
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Par. 391a. 

391 Satety valve capacity may be checked in any one 
of three different ways, and if found sufficient, additional 
capacity need not be provided; 

a By making an accumulation test, that is, by shutting 
off all other steam discharge outlets from the boiler and 
forcing the fires to the maximum. The safety valve equip- 
ment shall be sufficient to prevent an excess pressure be 
yond that specified in Par. 270. 


CHANGE Par. 39la TO READ AS FOLLOWS: 


402. 

402 When the maximum allowable working pressure 
exceeds 125 lb. per sq. in., the blow-off pipe shall be extra 
heavy from boiler to valve or valves, and shall run full 
size without reducers or bushings. All fittings between 
the boiler and valve shall be steel or extra heavy fittings 
of bronze, brass, malleable iron or cast-iron. 


Par. CHANGE Par. 402 TO READ AS FOLLOWS: 


PAGE 107 
Par. 421. 

421 Method of Computing Discharge Capacity. The 
required discharge capacity of a safety valve or valves for 
a boiler may be based either on the heat units in the fuel 
consumed or on the amount of steam generated. 

The number of heat units that each safety valve will 
handle, for valves of the ordinary types in which the dis- 
charge capacity is proportioned to the lift, may be ob- 
tained as follows: 


CHANGE Par. 421 TO READ AS FOLLOWS: 


U = 161,000 Kk PX DX L for Bevel Seats at 45 deg. 
U = 227,500 X P X DX L for Flat Seats 
The amount of steam that a valve will discharge may be 


found as follows: 
W=110X PXD%XL for Bevel Seats at 45 deg. 
W = 155 X PX DX L for Flat Seats 
Where 
U = Number of heat units per hour that a safety valve will 
handle, B.t.u. 
W = Quantity of steam that a safety valve will handle per 
hour, lb. 


P = Absolute boiler pressure or gage pressure plus 14.7 lb. 
per sq. in. 

D = Inside diameter of valve seat, in. 

L = Vertical lift of valve disc, measured with 3 per cent 


excess pressure, in. 
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422. CHANGE Par, 422 TO READ AS FOLLOWS: 
422 The maximum quantity of fuel C that can be 


burned per hour at the time of maximum forcing is deter 
mined by a test. The maximum number of heat units per 
hour, or C & H is then determined, using the values of // 





given in Par. 427. The weight of steam generated per 
hour is found by the formula: 
CX H << 0.75 
NW 
1.100 
The sum of the safety valve capacities marked on the . 
valves shall be equal to or greater than W. 
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Par. 423. RerepLACk MATTER AFTER STATEMENT OF KXAMPLE BY 
Cx # PLO 12,100 6,015,000 
W ( H 0.75 1100 17,740 
A 3's in. bevel seated valve with 0.11 in. lift would j 
discharge in heat units 
161.000 239.7 KX 36 XK 0.11 
14.858.000 
and in weight of steam 
W 110 K 239.7 K 316 & 0.11 
LO,150 
Krom which it can be seen that either method indicates 
that two such valves will give the proper relieving capac 
ity. 
Par. 424. RepLACE MATTER AFTER STATEMENT OF EXAMPLE BY ' 
CM a O00 H400 12. 800,000 
i ( H X< 0.75 1100 S730 
A bevel seated 345 in. valve is marked by the manufac 
turer 0.11 in. lift and discharge capacity tor 100 lb. pres 
sure 1840 Ib.; hence two such valves would be required 
Par. 425. REPLACE MATTER APTER STATEMENT OF EXAMPLE BY 
CH 1000 LS.500 18,500,000 
W ( Hl O70) 1100 12.620 
A bevel seated 2! in. valve is marked by the manufa 
turer 0.08 in. lift and discharge capacity for 275 lb. pres 
sure 6350 Ib.: henee two such valves would be required 
Par. 426. REPLACE MATTER AFTER STATEMENT OF EXAMPLE BY 
Cx A 3000 OG0 ? SSO.000 
W C H 0.75 1100 1960 
A bevel seated 2 in. valve is marked by the manufac 
turer 0.07 in. lift and diseharge capacity for 150 lb. pres 
sure 2500 Ib.; henee one such valve would be required. ' 
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Par. 427. CHANGE Par. 427 TO MAKE FIRST SENTENCE READ 


ALSO CHANGE 


AS FOLLOWS: 


For the purpose of checking the safety valve capacity 
as deseribed in Par. 422, the following values of heats of 
combustion of various fuels may be used. 


HEADINGS IN TABLES WHICH FOLLOW TO MAKI 


THEM READ: 


Par. 430. 


H = B.t.u. per |b. 
and 
H = B.t.u. per eu. ft. ‘ 
PAGES 113-114 


MAKE FIRST LINE OF Par. 430 TO READ AS FOLLOWS: 
430 Each boiler may have one or more fusible plugs ‘ 
located at the lowest permissible water level as follows: 


App AT THE BOTTOM OF P. 114 (Par. 430): 


v Fire Engine Boilers are not usually supplied with 
fusible plugs. Unless special provision is made to keep 
the water above the firebox crown sheet other than by the 
natural water level, the lowest permissible water level 
shall be at least 3 in. above the top of the firebox crown 
sheet. 
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SOCIETY AFFAIRS 


A Record of the Current Activities of the Society, Its Members, Council, Committees, 


Sections and Student Branches; and an Account of Professional! 
Affairs of Interest to the Membership 


THE SPRING MEETING AT CINCINNATI 


lik. largest audience at any Spring Meeting of the Society ouneed It was stated by the President that ( > 
T Wis present ut thre rolnit meeting wit! thre Machine Tool express! Yr the obvious desire o Tie hoie 1 id 
Biuilders’ Association on Tuesday afternoon, May 22. The oted to mnvest 1 Liberty Bonds part of the ecessa 
neeting was addressed by Dean Herman Sehneider., of the eeded 3 the run yr ot the Society, eve ts ible 
University of Cincinnati, on The Trend in Engineering Trai convenlence 
~, and by Dr. Otto VP. Geler. socal physician of the Cin Greneral Session President Hollis, Viee-Presicde ! 
nati Milling Machine Con panv, o The Huma Potential and Ma age! Toltz presided alternately \t = Mi 
Industry. loltz spoke of his recent trip to Henolula rece pt 
Dean Schneider outlined various educational plans tor bring by the A.S.M.E. members there and the Hawa ermeg 
e the student in contact with practical work in the industries \ssociation. He brought the greetings of ‘ ‘ é 
d with the workmen. He illustrated with lantern slides the Society. Attendance about 220. 
ork otf his own students of the University of Cinemnati. Reostration Indieations are. at time of going to p s, tha 
der the well known CooOperallve pila whieh he has so stile the registratiol will exceed that at any pre = S| co 
cessfully carned out with Cinemnati firms for regular employ ention. The total number of members registers ad « 
ent mi the shops during tive college course, the second dav was 370. and the total of quests 400 end 
Dr. Geier’s address was an Inspiration im showing the in ce at previous largest Spring Meetings ( ig WO 
portant service which the social physician can render in mai 0: Pittsburgh (LOLL). 305 
taining the health ol the workers and removing physical At the Mae ne Shop “ess there ere 20 ‘ et 
auses leading to lack of interest or loss of time: and by throughout. many standing the root 
eveloping intimate relations in a way to be genumely helptul An ent siastice conterenee t delevates ‘ Seety 
» the emplovees, as held. at which each ma from each « ‘ ) 1 
The two addresses were delivered to indicate the attentio experiences o s organization tor the vear ) 
ih andustmal Cineimnati is giving to the human side o tire Y Sections Committee ¢ ! ile 
dl istrial proble ms. The visitors were irved to remain longer seribed planus ot the Seetions Committee ser ‘ = 
the «itv in order to study these methods at first ha al, tive strolvest tactor w thie Society ol 7 : sident 
Thue meeting conel ided with some excellent and unusual mov Llollis and Seeretarv Rice told the delegates / #11 
u pictures of the manutacture of 0.2 shells, arranged for and first arm should be service to their conunu tles 1 ive ‘ ites 
tributed by the publishers of Machinery. accorded a rising vote of thanks of the Sections ( 
cinnati Local Committee for the splendid arrange s for 
_——— the spri uy Meeting. 
The University of Cinemnati Student Bran é an 
Council Meeting. The Couneil directed the issuing of a ques thusiastic meeting at the Universitv on Tuesda ‘ ing 
tionnaire to the membe rship. to provide for the enlisting of About 7D were present. Secretarv Rice opened the meeting 
embers in the publie service in the present emergency, and President Hollis, Mr. William Kent, Mr. Carl G. Barth, and 
ilso for the future needs of the Society. Mr. L. P. Alford gave good talks to the men. [hese re ol 
Business Meeting. Amendments to the Constitution pro lowed by an entertainment and smoker, arranged tor d ear 
posed by the Constitution and By-Laws Committee were a ried out by the students. 
r ‘ bl a r reo ‘r r rr . 
THE SECRETARY’S MONTHLY LETTER 
a oe cooperation of the Society with the Government, as issue, that an Organization Committee has beer ppomted 
Was outlined in last month’s Journal. is developing still with representatives from each of the big centers mnecti 
more intimately. Calls from the departments directly and by eut, to draw up a plan whereby the whole State Co 
firms responding to Government emergency orders are necticut will be provided with section meetings. Wi this as 
frequent. a precedent, it 1s hoped to extend the Society organization 
As an outgrowth of the activity of members of our Society through many other similarly thickly populated districts so 


in their relation as citizens of Fairfield County, Connecticut, that the benefits of membership will be still further extended. 


in the Fairfield County Resouree Mobilization Committee, a As 1s stated in another place, and of such importance that 


meeting of The American Society of Mechanical Engineers it should be repeated here, the National Academy of Sciences 


from not only Bridgeport but all of the surrounding towns has just elected four engineers, which, so 
was held this month, attended by the members of the Sections formed, is the first time that an engineer 


Committee with the result, as elsewhere reported in this elected to the highest body of men of science of anv country. 
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Neither are physicians, as such, elected, the reason always 
having been because of the sharp distinetion drawn between 
pure and applied science. The two members of our Society 
who were elected are Prot. W. F. Durand and Dr. 8S. W. 
Stratton; the member of the Mining Engineers was Dr. 
Henry M. Howe, and of the Electrical Engineers, Mr. J. J. 


Carty. It has been indicated previously—-and particularly in 
the last number of THe JourNAL—that the engineering 
societies are closely codperating through the Engineering 


Foundation with the National Researeh Council appointed by 
the President of the National Academy of This 
cooperation is destined to be very close, and in fact the re 


Sciences. 


sources of the entire Society will sooner or later be called 
on by the Researeh Couneil. 

The sole ambition of the Society is to render the greatest 
possible service to the Government, under all circumstances. 

As an outcome of the extraordinary activity of the Gov 
ernment in munition manufacture, several pieces of stan- 
dardization work, which are now especially urgent, will un- 
doubtedly be started or revived, and the cooperation of the 
members of the Society is specially urged for the sake of 
the country. Obviously, inconvenience and perhaps some 
actual loss of stocks will follow the processes of standardiza 
tion, but with the proper attitude on the part of all, these 
losses can be minimized and the greatest good secured. 

The Seeretary also wishes to ask the assistance and the co 
operation of the membership in the Industrial Census supple- 
menting that taken last year but undertaken now under the 
auspices of the states. The members are requested to kindly 
notify the Seeretary of all such requests so that the machinery 
of the Society can always be availed of to the fullest extent. 

Cavin W. Rice, 


Secretary. 


Council Notes’ 

HE following members were present at the meeting of 

the Council on April 20: Ira N. Hollis, President, John 
H. Barr, ©. E. Benjamin, R. H. Fernald, W. F. M. Goss, 
A. M. Greene, Jr., F. R. Hutton, W. B. Jackson, D. S. Jaco- 
bus, C. T. Main, C. T. Plunkett, John A. Stevens, and Calvin 
W. Rice, Secretary. Louis C. Marburg, member of the Sec- 
tions Committee, and F. R. Low, chairman of the Publication 
Committee, were also present by invitation. 

In view of the present national emergency, it was voted 
that authority be given to the President to nominate, subject 
to confirmation of the Council, such additional committees 
and representatives as may be requested from time to time 
by either the Council of National Defense or the National 
Research Council. 


Council of National Defense. In response to an invitation 
from the Advisory Commission of the Couneil of National 
Defense, it was voted that the President and Secretary be 
nominated to represent this Society on the Commission’s Com- 
mittee on Science and Research, including Engineering and 
Education. 

Engineering Committee of National Research Council. In 
response to the invitation of the National Research Council, 
W. F. Durand and Charles D. Young were nominated to rep- 
resent this Society on the Engineering Committee of the 
Council. The Seeretary announced that John R, Freeman 
had been elected a member-at-large on the National Research 
Council. 


1The May Journal went to press before the April meeting. 
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Advisory Committee on Gunmounts. The Council acknowl- 
edged and accepted as a command from the Secretary of 
War, the appointment of President Hollis and Past-President 
Jacobus to act on a special advisory committee on gunmounts. 

Conserving Engineering Resources. Dr. Jacobus spoke of 
the desirability of placing on reeord an opinion that for the 
best interests of the country eftort should be made to con 
serve the engineering talent as represented in the colleges of 
the country, both in graduate and undergraduate bodies, and 
to prevent if possible too hasty enlistment in the regular army 
and naval militia service. It was voted that Dr. Hollis God 
trey be invited to address a letter to the various colleges, in 
forming them of the best use to which students and graduates 
can be put at this time, and advising that these-men be con 
served for the special fields in which their training would be 
especially useful and adaptable. 


Enginee O fice rs’ Reserve 


Corps. The name of the Joint 
Committee on Engineer Ofticers’ Reserve Corps was changed 
National the 


operate with similar committees of the other societies. 


to Committee on Defense, committee to ¢o- 
The 
committee has recently addressed instructions to the members 
of the Society who contemplate enlistment in the Army or 
Navy. 


Military Engineering Committee. In response to the request 
with the action of the other 
the members of this 


Society now serving on the Military Engineering Committee 


of the ehairman, and uniform 


three national engineering societies, 


of New York were authorized and appointed ta represent the 
These 


der C, Humphreys, D. 8. 


Society. members are: Messrs. Gano Dunn, Alexan- 
Jacobus, John W. Lieb, Ralph D. 
Mershon, Calvin W. Rice, W. L. Saunders, Bradley Stoughton, 


anl W. H. Wiley. 


National Academy of 
that Prot. W. 
Academy. 


Sciences. The Secretary announced 


F. Durand had been elected a member of the 


U.S. Bureau of Mines. In response to a request from the 
Bureau of Mines for the appointment of a special Advisory 
Committee to the Fuel 
and Mine Equipment, the Research Committee was appointed 
as the Special Advisory Committee. 


Sureau, and two sub-committees on 


Engineering Council. Amendments to the By-Laws of The 
United Engineering Society, creating The Engineering Coun- 
cil, “to consider means for more intimate relations between 
engineers for discussion of questions of general interest and 
for united action,” were approved. 

Constitution and By-Laws. Important changes in the Con- 
stitution and By-Laws of the Society were proposed by the 
Committee on Constitution and By-Laws and will be pre- 
sented at the Council meeting to be held at Cincinnati on 
May 21, in connection with the Spring Meeting. 

Membership Committee. The Seeretary reported difficulty 
and embarrassment on the part of the Membership Committee 
to meet regularly, on account of the extraordinary pressure 
of personal business and national affairs, and it was voted 
that a statement be made in THe JouRNAL that on account 
of present conditions the matter of election to membership 
must necessarily proceed more slowly than usual. 

A.S.M.E. Boiler Code. Interpretations in cases Nos. 136 
to 145 were approved and ordered published in THE JOURNAL. 
They were included in the May issue. 

Sections. The formation of a Seetion in Toronto, Canada, 
to inclu ‘e all members residing within a radius of sixty miles 
but not outside the Province of Ontario, and in the following 
cities in Ontario: Ashburnham, Collingwood, Cobourg, Oril- 
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lia, Palmerston, Port Dover, Peterborough, and Waterford, 
was approved. 

Elsas, chairman, Cecil P. 
Seott. Robert Gregg, and J. N. G. 
the Executive Committee of 


intil July 1, 1918. 


Oscar Poole, secretary, Earl F. 
Nesbit were approved as 
the Atlanta Section, to continue 
in offices 


rs a 


lion, to 


Engel was appointed secretary ‘of the Chicago See 
succeed R. E. Thayer. 

George L. Rockwood, chairman, RK. G. Williams, secretary, 
V. P. Edwards, H. P. Fairfield, and F. W. 
pointed as the Executive Committee of the Worcester Section, 
ittice July 1, 1917. 


Spri V eting, 191s. 


Parks were ap 


to take 


It was voted to accept the invitation 
of the City of Worcester, Mass., to hold the Spring Meeting, 
1918, in that eity. 


Graphics Committee. H. E. 


(Crampton, representing the 
Norris, 
Engineering Eduea 


the Joint 


American Genetic Association, and Henry H. repre 


it thie the Promotion ot 


Society tor 


lion, Were appoimnte | as members ot Committee 01 


Standards to. Graphic Presentation. 
Cavin W. Rice, 
Secretary, 
Past-Presidents in Hawaii 
We have now received an aeceount of the visit of Past 


Presidents Brashear, Swasey, and Freeman to Hawaii, in con- 
nection with their tour of the Orient. The party was enter- 
tained by the Hawaiian Engineering Association at a number 
oft affairs. They were met by a committee from the associa 
tion, consisting of Messrs. W. G. Hall, Mem.Am.Soe.M.E., 
Carl B. Andrews, R. R. Hind, Mem.Am.Soc.M.E., 8. T. Carr, 
Bb. F. Howland, J. M. Young, Mem.Am.Soe.M.E., and E. 
Kopke, Mem.Am.Soe.M.E. 

Their stay at the Island is best described in the following 
letter trom Mr. Swasey, just received: 


My Dear Mr. RICE: 


Our excursion to the Hawaiian Islands was especially inter- 
esting, made doubly so by Messrs. B. F. Howland and E. Képke, 
who were delegated by the Hawaiian Engineering Society to accom 
pany us. 

We first stopped at the Island of Maui, and there visited the 
Crater of Haleakala (House of the Sun), the largest extinct vol- 
cano in the world. The crater is about 744 miles long; 2% miles 
wide, and % mile deep. We went by automobile to the Half-way 
House, about 5,000 ft. in elevation, and Mr. Brashear remained 
there all night. The rest of us took ponies and went on to the 
summit. We were fortunate in having a beautiful view, and we 
remained over night, returning to the Half-way House about noon 
the next day, and then on down to the sea level. 

We also visited one of the most up-to-date sugar refineries on 
the island, and were given every opportunity to see the most 
advanced methods and processes for extracting sugar from the 
cane, 

That night we went by boat to Hilo, on the Island of Hawaii, 
where a special train was awaiting us for a trip along the coast, 
through interesting sugar plantations, a distance of about 35 miles. 
Returning to Hilo, we took autos and went to the volcano of 
Kilauea, about 30 miles distant, and about 4,000 ft. high, which 
is one of the most wonderful sights of the world. The crater is 
about 1.200 ft. in diameter, and the lake of fire is about 125 ft. 
from the top. When I was there about six years ago, it was about 
450 ft. from the top. We remained at the Voleano House over 
night. and thus had a chance to see the crater by night. It is 
even more wonderful then than by day. 

The next morning we returned to Hilo. and then took the boat 
for Honolulu, arriving there Saturday morning. The whole trip, 
extending from Monday afternoon until Saturday morning, was 
extremely interesting, and gave us an opportunity to see something 
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of the wonderful 


The ten days we 


those rich islands 


visiting the 


productive possibilities of 
spent in Honolulu and in 


were among the most pleasant of our entire trip, and I 


various 
islands 


shall ever have happy memories of the good friends who did s 


much for us while we were there 


Very truly yours, 
(Signed) 


AMBROSE SWASEY 


distinction of having our three 


Mr. Max 


also at 


To add to the past presi 


Toltz, member of the Council 


Honolulu, 


association. 


dents at the islands, 


of the Soecietv. was and he too was t 


guest of the local engineering 


Engineers and the Government 


Last month we published an account of the agen@es throug 


natior al engineering societies is 


which the membe rship ot the 


in contact with the Government in the present emergency. We 


reproduce herewith a chart whiel isualizes the relationship 
ot these agencies 
President | Sta 
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National Engineering Societies 


CONNECTIONS BETWEEN THE GOVERNMENT AND THE ENGINEERS 


The Military Engineering Committee of New York, shown 
on the left of the diagram as connecting the societies airectly 
with the Army, is the outcome of the military engineering lee- 
tures organized in New York City some twelve months ago in 
the interest of Preparedness. 
regiment of engineers in the metropolis to be sent to France as 


The committee is organizing a 


soon as equipped, 

The members of our Society on this committee are Messrs. 
Gano Dunn, Alex C. Humphreys, D. 8. Jacobus, Joan W. 
Lieb, Ralph D. Mershon, Calvin W. Rice, W. L. 
Bradley Stoughton, and W. H. Wiley. 

There has also just been organized by President Hollis a 
Committee of our Society on Military Personnel. This com 
mittee will procure and classify information regarding the 
qualifications of the members, particularly with reference to 
their ability to serve the country. 


Saunders, 


Engineers Elected to Academy 


The National Academy of Sciences has conferred a distinct 
honor upon the engineering profession by electing to its mem- 
bership four engineers: Prof. W. F. Durand, Mem.Am.Soe. 
M.E., Dr. S. W. Stratton, Mem.Soe.M.E., Dr. Henry M. 
Howe and Mr. J. J. Carty. The Academy has also con- 
ferred upon Dr. Stratton the Public Welfare Medal. 
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The Academy is not so well known, perhaps, among engi- 
neers, but the significance of these elections may be judged 
from the facts that new members are chosen from the most 
distinguished men of the United States, and that the Academy 
is analogous to the Royal Society of London. 

The Academy was incorporated in 1863 for the purpose of 
examining and investigating any subject of science or art 
and for making reports of special investigations at the call 
of the United States Government. It has about 150 members 
and 45 foreign associates, and a number of standing com- 
mittees, including mathematics, physies and engineering, and 
weights, measures and coinage. 

A new president of the academy has just been elected, Dr. 
Charles D. Walcott, secretary of the Smithsonian Institution, 
who succeeds Prof. William H. Weleh. Dr. A. A. Michelson 
has been elected to the vice-presidency to fill the vaeanes 
caused by this election. 

The Academy is now in contact with the Government 
through the National Research Council which was recently 
appointed at the request of President Wilson. An account 
of the formation and work of the council was given in the 
last issue of THE JOURNAL. 


Presentation of the John Fritz Medal 


The John Fritz Medal, awarded to Dr. Henry Marion Howe, 
in January of this year, for “his imvestigations in metal 
lurgy, especially in the metallography of iron and steel,” was 
presented to him in the Auditorium of the Engineering So- 
cieties Building, New York, on the evening of Thursday, May 
10. A full aecount of the ceremonies will appear in the July 
issue of THE JOURNAL. 


Patriotic Dinner at Providence 


The second annual dinner of the Providence Engineering 
Society, aflihated with the Am.Soe.M.E., held on the evening 
of May 2, was characterized as an expression of “ rampant 
patriotism.” At the head tables were representatives of 
Belgium, Canada, Franee and the United States. Each 
speaker received his full meed of praise, but it fell to the 
lot of Capt. M. de Jarny, a French military officer sent to 
this country after 18 months’ service in the trenches to in- 
struct the Harvard training camp, to receive round after 
round of applause. A few minutes later, Capt. Nathan Horo- 
witz, representing the United States Army, received almost as 
enthusiastic a reception. Prof. Albert Van Hecke, of the 
University of Louvain, spoke for Belgium and showed motion 
pictures of efficiency methods adopted in the refugee camps 
in Holland, and which had been worked out by himself. 

On the stage, behind the speakers’ table, was a representa- 
tion of a bivouac, with stacked rifles, shelter tents, packs and 
other military equipment. Also in evidence was a new pro- 
jection machine, given to the society by John R. Freeman, 
Mem.Am.Soe.M.E. 

Mayor Gainer was the first speaker, after R. W. Adams, 
the vice-president of the society, had presented Col. H. An- 
thony Dyer as toastmaster. The Mayor welcomed the distin- 
guished guests of the evening. 

Captain de Jarny followed, saying in part: 


“ The United States, the greatest engineering country in the 
world, is sure to play a great part in the war because it is 
an engineers’ war. Here in Rhode Island. engineering has 
been developed to a greater extent than in any other part of 
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the country, for it is here that are built those deleate ma 
chines, without which we would not have been able to continue 
the war. 

“One of vour most ‘mportant duties is to supply all the 
Allies with materials, and I feel sure that vour work will be 
well done.” 

Captain Horowitz declared that the word “ engineer” is 
a synonym for efliciency, and that efficiency must guide every 
action taken by the citizens of this country, so that all ou 
resources may be used to the best advantage. 

President Hollis was also among the speakers and said 
on behalf of the United States: 

* Many of the young men have asked me during the last 
few weeks how they could do their share. Our country must 
provide a man for every place, and we must have an agency 
of the Government to allot the men to the places where they 
can best serve. We serve best, in this funeral procession on 


the way to the burial of the divine night of kings, when w 


fit into the place where we can do the most rood.” 
Professor Van Hecke closed the evening with a vivid por 


traval of the part Belgium has played in the war. 


Spring Meeting of Boston Section 


HE Spring Meeting of the Boston Section of the Amer 
ican Society of Mechanical Engineers was held on Thurs 
day afternoon and evening, May 17, 1917. 

It was originally planned to make this a machine-tool 
meeting, but the crisis in the life of the country made it appear 
that a staid, theoretical discussion would be rather out of 
place at the present hour. The program was theretore devoted 
to one of the most vital subjects in the scheme of National 
Defense: namely, heavier-than-air fiving machines. 

In the afternoon the Section, on special train, visited the 
works of The Burgess Company at Marblehead, Mass., where 
the visitors were shown about the plant and given very frank 
and thorough explanations by the engineers of the company. 

The Burgess Company was originally started by Mr. But 
gess to manufacture, in this country, the Dunn self-stabilizing 
aeroplane, but is now making aeroplanes for The Curtiss 
Company, practically exclusively on orders from the Federal 
Government and units affiliated with it. 

The visiting engineers were shown all over the place, and 
had a chance to inspect, both in their final shapes and in 
various stages of construction, lydroaeroplanes and land 
machines of various types. In the water, just ready to start 
for its altitude test previous to acceptance by the Federal 
Government, was a huge Dunn-tvpe hydroaeroplane specially 
built for carrying out experiments with the John Hays Ham 
mond method for the wireless direction of torpedoes. And 
right by, in the shed, suspended from the ceiling, was what 
is probably the smallest seaplane in the world, a tiny machine 
in which every other consideration except safety is sacrificed 
for speed, and which can develop 95 miles an hour without 
much trouble. 

While the explanations were given by Mr. Russell, Engineer 
of the Burgess Company, and various questions of the mem 
bers answered, a big Dunn machine appeared in the air and 
circled overhead at a speed estimated at about 70 miles an 
hour. The interesting feature of that particular flight was 
the fact that, as stated by Mr. Russell, the pilot in it had 
only three hours of preliminary training. 

The evening program comprised the meeting of the Section 
at Wentworth Institute, Boston, Prof. A. L. Williston, Mem. 
Am.Soe.M.E., in the chair. 
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Maj. W. P. Wooten, of the Corps of Engineers, U. 5. A., 
was scheduled to speak, but was prevented through illness, 
M. J. 


national unpreparedness, the conditions which confronted the 


and instead Judge Murray gave an impassioned talk o1 
United States expeditionary force in Mexico, and which con 
ront its military establishment now. In conclusion, he called 


upon the engineers to stick to their work, but at the same time 


try to acquire the information which would prove useful to 
them, if called to actual service. 

This address was followed by a talk on Wings for the 
American Eagle, by W. B. Stout, Chief Engineer, Aircraft 
Division, Packard Motor Car Company, Detroit. Mr. Stout 


called 


wrought 


change which the automobile 


to the 
the state ol 


attention great 


in mechanical education of the averag« 


public. Twenty years ago the average man hardly knew what 


a monkeywrench was used for, and let his wife oil the sewing 


machine. At present, there are actually in the country hun 


life 


understandingly take care of the rather complicated mechani 


dreds of thousands of men in various walks of who ean 


eal and electrical equipment of an automobile. The automo 
bile not only educated the public in the fundamentals of 
machinery, but also taught alertness to men who were for- 
merly largely dreamers. The aeroplane is going to continue 
what the automobile began and, in faet, is already teaching 
its users entirely new conceptions of space and motio! Man 
is rapidly becoming a real three-dimensional being; and as 
the speaker expressed it, a new heave is being opened 
through the aeroplane, just as a new earth was made by the 


automobile. 
of his address Mr. Stout gave 


the 


In the eourse 


statistical 


some interesting 


data on present aircraft activities in Europe. 


He stated that aeroplanes are now made to climb steadily at 
e rate of 1000 ft. 


th per min. and upward and there is in the 


field a small Italian machine which can climb at an angle of 
15 The of 


t.) deg. 
rapid that a new Ivpe ol aeroplane is created on the 


Q development aeroplane construction is so 


average 


of about every eleven weeks, and no means rare that 


bateh 


il by 


when a ol machines eome trom the lactory, on orders 


placed only three or four months before, the planes are found 


to be antiquated to such an extent that they are simply burned 


up without being used at all. The production of machines 
has reached the impressive figure of 1000 machines a week, 
and the only real limitation to a still greater production is the 
problem of the engines. 


Cooperation with Bureau of Mines 
The Society's Standing Committee on Research has been ap 
U. 8. 


pointed a Special Advisory Committee of the Bureau 


of Mines, and the following Sub-Committees have also been 
appointed to COOP rate with the Bureau: 


Sub-Committee on Mining Equipment: 


President, Sullivan 
Machinery Company, 122 S. Michigan Ave., Chicago, III. 

HH. Mechanical Penn lron 
Mining Company, Republie Iron Company. Vulcan, Michigan. 
BuntinG, Chief Engineer, Lehigh & Wilkes- 
Barre Coal Co., Wilkes-Barre, Pa. 

Fuels: 

Ricuarps, Professor of 


FREDERICK K. CopELAND, Chairman, 


FRANK ARMSTRONG, Engineer, 


DOUGLAS 
Sub-Committee 


on 


CHARLES Russ 


Mechanical Engi- 
neering, University of Illinois, Urbana, Illinois. 

JosepH Harrineton, Advisory Combustion Engineer, 
S. La Salle St., Chieago. Illinois. 


CHARLES |, 
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du Pont 


sacON, Engineering Department, F. 1. 
de Nemours & Co., Wilmington, Delaware. 
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membership two circulars giving instructions to those 
Army and Na 


Committee requests that those members who apply 


template offering their services in 


ments in 


so that thei 


ROLL OF HONOR 


HE Committee 


the Committee 


the national 


on 


I 


si 


names may 


rvice, 


I 


Engineer 
National Detense, has 


so that the Committee may 


! 

Last month we published the first list of 
the society who had enlisted in the national 
supplement that with the following names si 
BARKER, GboRGE S., Coast Artillery, Officer Ike 
BeLcout ’ W First Lieutenant, Engineer Office 
CATYELL, WILLIAM A Major, Engineer Officer hte 
CAMPBELL, E. D)., Captain, Engineer Officers’ Rese 
CONARD rkeEDI I Se nd Lieutenant hi 

erve Cory 
CRONEMEYER, Hh c.. 4 n, Eng Office 
ENS W iM LD... Major, Officer Reserve ¢ | 
F’ARKIN ri H.. Captain, Engineer off 
PRAN¢ i S Lieutenant, Engineer (ff r 
GLENN, Evwarp R., First Lieutenant, Engineer Off 
Harris, M yy W., Ordnance Dept., Officer Ike 
HecHLel | (3 M anical Engines lL nite 
ering Ex] in Station \n o Mid 
Hiws Epwakp I ( iit Engineer Officer Ike 
Hoparr, J. ¢ Ir., First 1 itenar Engineer Offi 
Ile MEI \M M Captain, Off ese 
HULBURY WYN 1) Second 1 ! he 
Cory] ° 
J Reip, Cay in, Engineer Officers’ Reset ( 
LAcY, Rot Captain, Engineer (fficer Ite 
Lt rNt \ First Lieutenant, Engine ont 
I J. M., Reserve Officer, Engineer (Officer it 
MecNeat, Ib). RayMonp, Engineer Office Reserve ¢ 
Merk, Tues. B. J Ordnance Dept cont Ike 
M RAYMOND W Mechanical Engin Ey 
‘ ‘ ‘ rT = * 
RATHJIENS, G W., Captain, Engineer Officers 
Ry C. O., Captai Engineer Officers’ Reser 
Ros Henry B., First Lieutenant, Engineer (Officer 
STR ' he a Major, Officers’ Reserve (« 
SI PHoMas I Central Department, Engines 
Corps 
PaAyYLon, CHARLES I First Artillery, Officers’ R 
PHORNHILI PHeroporre W First Lieutenant, Er 
serve Corps 
I MMER, JAMIE WW Ensign (Engineer U.S.N.R.I 
VAN VALKENBURGH, Merrirr, Ordnance Dept., Officers 
WeEINBERG, Grorce S., Major, Engineer Officers 
WIkBER, GrorGe A., Second Lieutenant, Offic 
Witeer, Dana W Captain, Engineer Officers’ Re 
Yooper, Tuomas M Captain, Officers’ Reserve Cor 
Qur Members and National Service 

The members of this Society, in common with thos« 
three other Founder Societies. received during the 
from the Joint Engineer Committee on 


formerly the Joint Committee on Engineer Reserve Corps, two 
pamphlets instructing them how best to apply for ser 
the military and naval forces of the United States. 

Reviewing the pamphlet describing the Army 
appears that the general place for the members of o1 


is as officers in the Ordnance Department of the Off 


repo! 


keep track of 


the 


t 


Officers’ 


this fa 


included in the | 


the men, 


rs’ Reser 


serve Corps, as the following extracts show: 


Officers of the Ordnance Department of the Army 


ORDNANCE 


engineers espe ially 


The Department offers one of 


engineers ©: 


Department 


Acceptance of 


trained 


serve 


comn 


as 


reserve 


thi 
the 


for 
bes 


t 


ission pending at date 


DEPARTMENT 


produc tion ofl 
fields 
Ordnance 


in 


officers 





Reserve 


toll 


Reserve 


serve 











528 SOCIETY AFFAIRS 


Reserve Corps. In addition to mechanical engineers, chemists and 
metallurgical engineers will be of great assistance to the Depart 
ment in the event of war. The following may therefore be of 
interest in this connection : 

Although the project has not yet taken definite form, it is 
hoped that reserve Ordnance officers may be divided into groups, 
each group being identified with some particular arsenal which 
will become, as it were, the home station of that group, to which 
arsenal they will probably be assigned during the active period 
of instruction. 

The Ordnance Department is charged with the duty of procuring 
by purchase or manufacture and distributing the necessary ord 
nance and ordnance stores for the Army and the Organized 
Militia and for this purpose establishes and maintains arsenals 
and depots for their manufacture and safekeeping. 

Ordnance and ordnance stores include cannon and artillery 
vehicles and equipments, such as the great guns used in the sea- 
coast defenses, with their carriages, as well as the lighter guns 
used by the mobile artillery; apparatus and machines for the 
service and maneuver of artillery; small arms, ammunition, and 
accoutrements, horse equipments and harness for the artillery, and 
horse equipments for cavalry and for all mounted men except 
those in the Quartermaster Corps; tools, machinery, and materials 
for the ordnance service; and all property of whatever nature 
supplied to the military establishment by the Ordnance Department. 

The duties of Ordnance officers are generally those connected 
with the direction, management, control and supervision of the 
work of manufacture, test and repair of ordnance and ordnance 
stores at manufacturing arsenals and depots, with the issuing and 
receiving of such supplies and with the inspection and test of 
such materials when purchased by contract. 

Applicants for the Officers’ Reserve Corps, Ordnance Section, 
desiring technical duty should have both a theoretical and practical 
knowledge of steam boilers, engines, shop tools, including the 
handling of such tools; electricity and electrical machines. particu- 
larly dynamos and motors; and experience in the manufacture 
of articles composed of steel, of wood, and of leather. 

They should have had practical experience in the management 
of shops and the handling of operatives. Their experience should 
also be such as to enable them to take up the work of inspection 
of all classes of ordnance stores if manufactured by private con 
cerns under contract, to insure that such materials are of 
standard design and workmanship and in accordance with Ordnance 
Department drawings and specifications. 


Full information regarding the Corps, may be obtained 
from the Adjutant General, United States Army, Washington, 
D. C., as the pamphlet states. 

The booklet deseribing s¢:vice in the Navy states that mem- 
bers of the engineering societies are probably best fitted to 
serve in the Naval Coast Defense Reserve, full particulars of 
which are given in a pamphlet entitled Circular Relating to 
Enrollment in the Naval Coast Defense Reserve, to be obtained 
by addressing the Commandant of any Naval District. 


The U. S. Bureau of Mines, in cooperation with the Ameri- 
ean Institute of Mining Engineers and the American Chemical 
Society, has undertaken a census of mining engineers, metal- 
lurgists and chemists with a view of ascertaining the qualifi- 
cations of each and the line ef work in which each can be 
of the most service to the country in time of emergency. The 
classification will embrace 27 specifie groups of industrial 
chemists, 16 groups of engineering specialists, and 15 groups 
in the metallurgieal field. By such minute classification the 
bureau will be in a position to furnish on short notice the 
names of specialists for service un‘er the classification, so 
that in case of necessity these technical men can be available 
to industrial plans where they would be of most assistance to 
the country. European experience has shown that nothing is 
more important in time of national emergency than a knowl- 
edge of the qualifications and experience of expert technical 
men. 


THe JOURNAL 
Am.Soc.M.E 


Request for January Issues 


The demands for copies of the January 1917 issue of Tut 
JOURNAL, which contains a full account of the 37th Annual 
Meeting, have now exceeded the supply, and this issue 1s 
temporarily out of stock. Requests for copies are still being 
made, however, and members who do not desire to preserve 
permanently their copy of the January JOURNAL are requested 
to return it to the Secretary, who will remit postage and cost 
to them. 


Commission on Gunmounts 


The following is the personnel of the Commission to dete: 
mine the style on gunmounts for the U. 8S. Army: Gen. 
Joseph E. Kuhn (of the Line), President of the War College; 
Col. Charles B. Wheeler from the Ordnance Department, for 
merly head of the Watertown Arsenal; two representatives 
of the Coast Artillery, Major John W. Gulick from Fortress 
Monroe and Capt. Walter R. Wilson; representative from the 
Navy, Capt. Charles P, Plunkett; the two civilian appointees 
from the Am.Soe.M.E., Dr. Ira N. Hollis and Dr. D. 5. 
Jacobus. 


In an editorial under date of April 12, 1917, the /ron Ag 
diseusses the utilization of slags from steel-making processes. 
From statistics adduced it appears that each year in the 
United States over 2,000,000 tons of basie slag is obtained 
from basie open-hearth steel furnaces, and in this slag is con- 
tained not less than 111,000 tons of oxide of manganese. 

The loss is estimated by one producer to amount to $8 per 
ear for each car dumped, or a total loss of $320,000 per year 
if all the country’s basic slag is disearded; and when it is 
reealled that the railroads now charge for removing all slags 
this matter becomes still more serious. The value of acid slag 
is much less. 

The utilization of slag in blast-furnace burdens appears to 
be promising, but the writer does not think much of the use 
of slag as a source of metallic manganese or substitute for 
ferromanganese. 


Lawrence V. Benet, Mem.Am.Soe.M.E., vice-president ot 
the Société Anonyme des anciens Etablissements Hotchkiss & 
Cie., Paris, France, is coming to this country as the repre- 
sentative of the American Chamber of Commerce in Paris, of 
which he is president. He is accompanying M. André Tardieu, 
the newly appointed French High Commissioner to the 
United States, who has gathered elaborate statisties of the 
requirements of France for presenting detail information to 
the American authorities. M. Benet is the Paris representa- 
tive of our Special Committee on International Standard Pipe 
Threads. 


Construction of a new building for the Engineers’ Club, 
Dayton, Ohio, will be begun shortly and is expected to be 
finished by January 1. It will cost about $170,900, of which 
$130,000 is for the building alone. It will be two stories high, 
with basement, of Georgian design, of buff gray brick and 
with carved stone trimmings. 


Oil engines working at high altitudes cannot develop the 
same power as at sea level owing to the smaller weight of 
oxygen contained in the eylinder. 
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The Use of Bessemer Steel Boiler Tubes as a 
Substitute for Tubes of Open-hearth 
Steel as Required by the A. 

S. M. E. Boiler Code 


AS a result of the unprecedented demand for steel and 
its present scarcity, efforts have been made to provide tor 


the use of boiler tubes manufaetured of bessemer sieel 1 place 


of the open-hearth steel tubes as required by tue A.S.MLE 
Boiler Code. The National Tube Company, in a letter ad 
dressed to the trade early in March, requested that wherever 
possible bessemer steel tubes be used in place of those made 
Ot ope earth steel in order to relieve the preosuce of cdeinan i 
ipon this latter material. It was pointed out in this letter 


that the present industrial situation bas led to a demand for 
tubes of the open-hearth material which had grown to such an 
extent that the company was nearly two years belund im its 
orders, and the use of bessemer steel was sugzeste | as a means 
oft rehet 

The impression was given that this was an attempt to re 
place the material required by the Boiler Code by an interiot 
materia lhe matter was brought before the Couneil of the 
Society at a meeting on Mareh 16, with the result that a Com 
mittee was appomted to confer with the National Tube Com 
pan This Committee consisted of the following members: 


lra N. Hollis, President, American Society of Mechanica! 


Charles S. Blake. Hartford Steam Boiler Inspection & In 
surance Co 

J. B. Ennis, American Locomotive Co. 

kK. R. Fish, Heine Safety Boiler Co. 

F. R. Hutton, American Museum of Safety (Member ot 
Couneil 

Juhan Kennedy, Member of Couneil. 

Frank E. Law, The Fidelity & Casualty Co. 

J. W. Lieb, National Electric Light Assn. 

Geo. A. Orrok, National Electric Light Assn. 

W. M. MeFarlan!, Babeock & Wileox Co. 

H. deB. Parsons, Consulting Engineer (Member of Coun 
cil 

James Partingten, American Locomotive Co. 

H. V. Wille. Baldwin Locomotive Works. 

Dr. Hollis appointed Mr. Hl. deB. Parsons Chairman of the 
Committee. 

Meetings were held by this Council Committee in conference 
with officials of the National Tube Company in which the 
entire situation was thoroughly canvassed and efforts were 
made to outline a proper solution of the problem. The Coun 
cil Committee pointed ont the unquestionable advantages ot! 
open-learth steel as compared with bessemer steel for use in 
boiler tubes, and urged upon the Company the necessity of 
exerting its greatest effort to cope with the situation. Inas 
much as the National Tube Company had been instrumental 
in assisting to develop the present boiler-tube specifications 
contained in the Code, and as these specifications ha! been 
found to work out satisfactorily, it was felt that to abandon 
the requirement of open-hearth steel would be a retrograde 
movement. The officials of the National Tube Company ex 
plained that this suggestion was merely an effort on their part 
to point out a means of relief for those cases where it could 
be taken advantage of without conflicting with rules or re- 
quirements based on the A.S.M.E. Code. This statement was 
supplemented by one to the effect that efforts were being made 
to rush to eompletion additional open-hearth-steel furnaces 
which would undoubtedly be in operation in the middle of the 
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summer and which would then greatly increase the open- 
hearth-tube-producing capacity of their works. It was further 


stated that the tube-manufacturing capacity of the Company 


was Tar 1n excess of the capacity of their sources of material 
supply. 

Che result of the conferences was a thoroug inderstanding 
between the National Tube Company and the Council Com 
mittee relative to the situation. Assurances were give that 


there was no intent to sell tubes of bessemer material with 
che elaim that t ey contorm to the sy fications of the A.S 
M.E. Boiler Code, and a cireular letter was drafted by the 


National Tube Company to be sent out by its branch offiees 


to counteract any erroneous impression that may have been 
given. The letter was submitted to the Couneil Committee 
aid with slight modifications it was agreed to by the Com 
mittee and was finally approved by the Council in the follow 


ing Torm: 


‘NATIONAL TUBE COMPANY 
Pittsburgh, Pa. 
tpril 16, 191 
Cireular Letter No. 857 
To MANAGER OF SALEs. 
GENTLEMEN : 

As you are aware, about four years ago we decided to in 
future manufacture all of our boiler tubes from open hearth 
steel. This action was taken because our experience had taught 
us that for locomotive boilers and for water tube boilers the 
open hearth steel tube was better than the Bessemer steel tube. 
For fire tube boilers we have never had any experience that 
leads us to believe one is any better than the other, but in 
order that our output might be satisfactory for all purposes 
we decided to make all tubes from open hearth steel. Later on 
a code was prepared by The American Society of Mechanical 
Engineers covering this whole question both as to material and 
gage. We gave our hearty cooperation to this Society to bring 
about the change which they proposed, and we have been 
cooperating with them in the various states so that this code 
should be the universal eode throughout the United States, it 
being our firm conviction that boilers with all their appurte 
nanees made under the code of that Society are preferable to 
those made under any other code heretofore in use. A situa- 
tion has now arisen due to the war in Europe that has made it 
impossible for us to secure enough open hearth steel for this 
purpose, and we are pressed as never before for delivery of 
tubes. Up to the present moment we have endeavored to 
supply ourselves with enough open hearth steel to fill our 
orders for locomotive tubes and for tubes for water tube 
boilers, and have succeeded fairly well. We have been obliged, 
however, to ask many of our customers, who insisted upon 
deliveries that we could not make if we depended upon open 
hearth steel, to accept tubes made from Bessemer steel so that 
we could give the greatest possible service in enlarging the 
power of the country. The information regarding our desire 
to supply Bessemer steel tubes where the customer would agree 
to it has not been conveyed generally in the same manner, and 
an impression has gotten abroad that we are endeavoring to 
avoid the code of the A.S.M.E. and is causing us some embar- 
rassment as well as the members of that Society. | wish there- 
fore that you would issue this letter verbatim in cireular form 
to your customers, one and all, that each may understand the 
situation just as it is. If they do, we feel quite sure that, 
where they are not called upon to supply boilers in accordance 
with the A.S.M.E. Code, they would readily agree to accept 
Bessemer, and if they do it will enable us, until we ean supply 
ourselves with a full amount of open hearth steel, to run our 
furnaces full and for the general good. Just when we will be 
able to go back fully to the use of open hearth in the manu- 
facture of boiler tubes I am unable at this writing to say, but 
we are rushing the construction of some additional open hearth 
furnaces and if nothing unforeseen occurs we expect by July 
to be able to supply our requirements, and if so we shall do so 
because we believe it altogether the best practice. 

Yours truly, 
Ist Vice President. 











WILLIAM LODGE 


ILLIAM LODGE, President of the Lodge & Shipley 


Machine Tool Company, of Cincinnati, Ohio, passed 
away at his home on Monday, April 30. His death was 
sudden and came as a great surprise to his many friends, 


since less than a week before he was in attendance at the 


annual convention of the National Metal Trades Associa- 
tion in New York City, where 


as usual he was one of the lead 


Mr. Lodge severed his connection with the firm and it later 


became the American Tool W orks. They were ¢ plow y al 
that time between 300 and 400 men. Mr. Lodee. in Mare} 
1892, organized the Ohio Machine Tool Company, and in 
August, 1892, became associated with Murray Shipley. form 
ing the present The Lodge & Shipley Machine Tool Company 


Mr. Lodge's first export 





[Pee RTs OCR 


ing spirits. 3 # ; * 
Mr. Lodge Was born hh Leeds, 


England, in 1848, the son of 


ed 


George Lodge, a_ skilled me 
chanic in the textile imdustry. 
He had the advantages of what 
we call a common sehool edu- 
cation, After serving his ap- 
prenticeship in the shops of 
Fairbairn & Company, Leeds, 
he came to Philadelphia, where 


he worked for Chambers Broth- 





ers from 1869 to 1872, making 
paper-folding machinery. He 
came to Cincinnati in 1872 and 
worked for Steptoe, MeFarlan, 
Nottingham & Co. for eight 
vears, first as a Journeyman 
machinist and later as a fore- 
man. Having saved $1,000, he 
formed a partnership with 
Wilham Barker, under the tith 
of Lodge & Barker, at Fifth 
street at the junetion of thie 
C. H. & D. tracks, and they 
started in business the first 
day of January, 1880. Asso- 
ciated with them for a short 
time was Mr. Beechle, another 
Steptoe workman. Their first 
task was to true up a few 
second-hand machines which 
they had bought, and since 
they had no one in then 
employ, they were obliged both to secure their own orders 
and to execute them. Part of this first business was 
making some opening dies for Powell and a small turret 
lathe for the Lunkenheimer Company. The latter im- 
mediately ordered three more, and during the following 
year eighteen lathes were made and sold. Beginning with 
$1,000, the business inventoried at the end of the first 
year $7,000; at the end of the second year $32,000; and at 
the end of ten years $400,000. Fifteen months after start- 
ing they employed 75 men. There is little doubt that this 
rapid success induced quite a number of the better and more 
ambitious mechanies in Cincinnati to take up similar work. 
Mr. Lodge was well known among the mechanics of the city 
and had been president of their union. If one of their num- 
ber could build up a successful business, why could they 
not do the same? Some of the best known of the Cinein- 
nati tool-building firms were established during the few 
years after Mr. Lodge’s start. 

In 1886 Mr. Barker sold his interest to Charles Davis. 


Lodge and Davis continued in partnership until 1892, when 





Alfred Herbert, who had just 
started in Coventry, sent an 
Inquiry ain regard to drill 
presses to Cinemnati. vineh 
was forwarded to Mh lLaulge 
in London. Mr. Lodge went 
down to see lum and asked 
whether the inquiry was for 
the purposes of information on 


for purchase. Mh) Herbert 


said that if Lodge ha: wettel 
machine he would buy Mr. 
Lodge asked to see lis machine 
and after a little hesitation he 
was taken out into the shop 
The first machine he saw was a 
planer. He said he could save 
thirty per cent on the work as 
it was being done, and would 
sell them a-omachiune ich 


would do it for £100 lie was 


1 


told that the planer they were 


looking at cost only £65, ane 
replied that that was all it was 
worth. lle spent se eral hours 
in the shop and lett the plant 
not only with an order but 
with the check pavinent 
thereof. This was the begin 


ning of a large export business 


While the tirm was Lodge «& 
Davis, it built lathes, planers 
and drill presses. Mr. Lodge 


wanted to manufacture rathes 
than build, and to specialize upon lathes. Mr. Davis, who 
was a business man, wanted a complete line of tools. as he 
saw the opportunity of selling other machines with the lathes. 
This led to the poles ol concentrating upon the manufacture 
of engine lathes, and placing orders for other types of tools 
with mechanies just starting up, or with workmen from their 
own plant whom they helped to start in business. For in- 
stance, to Smith & Mills, who had been foremen with John 
Steptoe and had started making set screws and cap screws, 
they gave an order for 300 shapers. To R. K. LeBlond, 
who had served his apprenticeship with Brown & Sharp 
Manufacturing Co., and had come to Cincinnati to make print- 
ers’ machinery and supplies, Lodge & Davis gave a large 
order for slide-rests. To William Owen, one of their work- 
men, they gave an order for Fox monitors. Owen went into 
partnership with Philip Montanus and started the Springfield 
Machine Tool Company, and Lodge & Shipley bought their 
entire product for eight years. Through Mr. Lodge’s influ- 
ence, Frank Kempsmith came from Warner & Swasey as 


one of the partners in this firm. He afterwards moved to 
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order was received in 1889, 
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Tool Company. Tool Compan 


Milwaukee and started the Kempsmith Manufacturing Com chine Bove & Emmes Machine 
pal Dreses, Mueller and Compan and the Cane al 1 
Mr. Lodge had, during lis apprenticeship in the shops of Company. 
Fairbair & Co., where specialization of manufacture was Mr. Lodge was a member of The American Society of 
earried « to a marked degree, completely absorbed the idea Mechanical Engineers tor 27 vears, was a member of the 
ot e manutaecture of machinery in large lots. He was pat Engineers’ Club of Cincinnati, the Machinery Club of New 
ticula vell known for the tact that he was one of the first, York, the Ohio Manufacturers’ Association and various othe 
if ne he first, to speqialize in the manufacture of one typ organizations; and was especially active in the Natioral Metal 
ol ‘ e tool only, mstead of making a tew of many - Trades \ssoclatio “ \ ( : reasure! ‘ ( 
oft mine e tools ears ae is one of the o National Mae 
Some ot the firms whose principals have in one way or ool Builders’ Associa . = preside 
ane ( hee associated with Mr. Lod are the Fosdick Ma Cals 
1 Y rmaruc , , , ‘ ) 
CANDIDATES FOR MEMBERSHII 
= 4 4 a 4 4a 4 » 
TO BE VOTED ON AFTER JULY 10, 1917 
7 \merieal Society of Mechanical Engineers is an ages qualily tive . and ot with regard to proltessiona Linh 
org: ation tor mutual service of over 7800 engineers cations, 1.¢., the ages of those nder the first eading preahee 
and associates cooperating with engineers. The membership them under either Me ry (sso ‘ wv Associate-Member 
0 ‘ Saocre4ry COMpDrises Honorary, Members, Members, As those in the le lt class l det \ssor il¢ Me her oO! J ] 
sociates, Associate-Members and Juniors, all elected by ballot and those in the third er J wv grade only Applica : 
of the ¢ neil Application for membership is made on a for change of grading are also posted 
reg rt I irnished bv the secretary whut hy provides tor a The Ve mie rs yf mmitlee, nad } fur fhe Coun Mu 
statement t the standing and protessional experience ol the fhe members f Than e ti ti a and ad e the 
apy ( re requires references trom voting members pel Secretary promptly fi any piect ya f é andidates } 
sonally ac nted with the appheant. The requirements for All correspondence in this regard is strictly confidential. Un 
adr ssle to the Various vrade = will be tur ished ion re less objection = nT ade to anv « the eand date . Py J 1i\ LO. 
ques 1917, and providing satistactory replies have been received 
Bel is the list of candidates who have filed applications from the required mber ot reterences, they will be balloted 
tor membership since the date of the last issue of The Journal. upon by the Counel | se elected ill be notified about 
These are classified according to the grades tor which their August 15, 1917 
VOTE. lhe Council desires t impress upon Gpplheants for membersi p that under ti present 
national conditions the procedure of election of members may | mewhat slower than under normal 
naitions The firs! step in the Consideratior if an application s faken by the Vembershi ( ommittee. 
and this commi is composed Of busy men, with fewe pel rluvnities f wees ‘ ) hese strenuouw 
fimes. 
NEW APPLICATIONS Illinois 
McELROY, Jos W., ! ~ Eng 
' . v : MEMBI - =v SSOUTATE-ME . Westinghouse | & Mfz. ¢ ( ig 
NOLTE, CHa b.. M I Lng 
California Robert W. H & ‘ y 
LIANSON, Frep P., Shop Superintendent and Engineer SAVERY. Teo Wg Consulting Engine 
\merican Gold Dredging Co Oroville ‘ eo 
KEY, James F., President SHIELDS, Harry €., Western Sales Engine 
Key Adding Machine Co Los Angeles | r Engineering ¢ Chicago 
KILGORE, Epwin R., Division Superintendent, Pipe Line Depart WEBER. Fraxxk I Industrial Engineet 
ment , - 
t lar ” *atters« . 
Standard Gil ¢ , Patterson Indiana 
LAMPMAN, Jay I., Assistant General Sales Manager GRIMES, Ora L., Engineer and Superintendent 
Worthington Pump & Machinery Corp Los Ang Johnson & Mill Archts rerre Haut 


ROLPH, George M 
California & 


General Manager, 


Hawaiian Sugar Refining Co., 


Colorado 


SALISBURY, Royatr D., Consulting Engineer, 


Denve 


Connecticut 


Geo 


ANDERSON, 
Winchester 

BLAKESLEE, Russeit C 
Chase Metal Works, 

DART, Harry E., Superinterdent 
rhe Hartford Steam Boiler 


Roserr E., Peoduction Engineer, 

Repeating Arms Co., New 

Mechanical Superintendent, 
Waterbury 

Department, 


Haver 


Engineering 


Inspection & Insurance Co 


Hartford 


HENDERSON, GeorGce A., Foreman, Emergency Machine Shop, 


Winchester Repeating Arms Co., New Haven 
KANN, H. E. Arruur, Tool Department 

Winchester Repeating Arms Co., New Haven 
regia 


KLEIN, Epwarp W., Heating Engineer, 


Bishop Babcock Becker Co., Atlanta 


Kentucky 


HOUSTON, HERMAN M., Secretary and Treasurer 
The Houston Stanwood & Gamble Co Covington 
Louisiana 
MOODY, Howarp N., Contracting Engines 
New Orleans 
Massachusetts 
CHAPMAN, Albert P., Superintendent Power and Repairs 
Ludlow Mfg. Associates, Ludlow 
HEALD, JAmMeEs N., Treasurer and General Manager, 
The Heald Machine Co., Worcester 
MARTIN, Grorce R Assistant General Manag 
American Steam Cauge & Va Mfg. Co Boston 


Michigan 


HEWITT, Ricuarp Bb 
General Fire Extinguisher Co 
MEDHURST, Arturer W., Assistant 
Mechanical Engineer, 
Anderson Electric Car Co., 


Manager 
Detroit 
General Fac 


tory Manager and 


Detroit 
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SQUIRES, Joun, Consulting Engineer, Virginia 
Signal Motor Truck Co., Detroit MASI, Frank H., President & Treasurer, 
Minnesota Atlantic Iron Works, Inc., Norfolk 
EMERSON, GeorceE H., General Manager, Vermont 
Great Northern Railway Co., St. Paul LOVEJOY, Frep P., President, 
Missouri Lovejoy Tool Co., Inc., Springfield 
BATEMAN, Pawvt, Assistant Chief Estimator, Wisconsin 
American Car & Fdy. Co., St. Louis CORWIN, Lioyp A., Efficiency Engineer, 
LILJEGREN, GuNNAR O., Manager Sprinkler Department, Four Wheel Drive Auto Co., Clintonville 
Urbauer-Atwood Heating Co., St. Louis Canada 


New Hampshire 
FLATHER, ERNEST J., President and Treasurer, 
E. J. Flather Mfg. Co., Nashua 
TILTON, Henry B., Superintendent and Works Manager. 
Morley Button Mfg. Co., Portsmouth 
New Jersey 
ACKERMAN, ALBERT A., JR., Chief Draftsman, 
The Singer Manufacturing Co.. Elizabethport 
BROWN, ALBERT T., Engineering Assistant, Mechanical Dept., 


Public Service Elec. Co., Newark 
BURDICK, HersBert, Designing Engineer, Chief Draftsman, 

DeCamp & Sloan, Inc., Newark 
HOWARD, ArtHur E., Manager Rate Service Dept., 

T. A. Edison Affiliated Interests, Orange 
MUSSO, ALFRED, Factory Consulting Engineer, 

Edison Battery Co., Orange 
PATTERSON, Epcar H., Assistant to Chief Engineer, 

New York Shipbuilding Corp., Camden 


New York 
CHAMBERLAIN, WILLIAM 1T., Chief Draftsman 
Standard Aniline Products. Inc., Wappingers Falls 
HALL, CHARLES R., Manager Mechanical Sales Dept., 


Diamond Rubber Co., New York 
LAENCHER, FREDERICK W., Chief Engineer, 

W. C. Ritchie & Co., Brooklyn 
LOCKWOOD, Marquis H., Mechanical Expert and Patent 

Attorney, New York 


MANNING, JAMES H., Superintendent Motive Power, 
The Delaware & Hudson Co., Watervliet 
MULCARE, JAMEs J., Assistant Engineer in Charge Drafting 
Dept., General Electric Co., 
QUIRK, CLINTON H., Engineer, 


Schenectady 


Howard & Morse, New York 
ROBINSON, Tuomas R., Engineer, 

W. 8S. Barstow & Co., Inc., New York 
ROWLAND, GporGE R., Supervising Engineer, Lubricating Div., 

The Texas Co., New York 
STAFFORD, Hat R., Mechanical Engineer, 

Economy Devices Corp., New York 
STRATTON, Davin V., Production Manager, 

Pyrene Manufacturing Co., New York 


North Carolina 
STATES, Louis A., Consulting Engineer, Gastonia 
Ohio 
GORDON, Byron B., Scale Inspector, 
Pennsylvania Lines West, Columbus 
SHIPLEY, Murray, Vice-President and Secretary, 
The Lodge & Shipley Mech. Tool Co., 
SNYDER, HERBERT W., Assistant to Vice-President, 
Lima Locomotive Works, Inc., Lima 


Cincinnati 


Pennsylvania 

BOYD, Frank F., Consulting Engineer, 
sallinger & Perrot, 

CHURCH, Artur L., Assistant to President, 
The Baldwin Locomotive V orks. 

HAARBYE, Storm B., Assistant Engineer, 
American Sheet & Tin Plate Co., 

JAMES, Ricuarp I.., Constructor, 
The United Gas Improvement Co., 

KENYON, Joun T., Consulting Rifle Expert, 
Remington Arms Co., Delaware, Eddystone 

LAWRENCE, JouN S., Manufacturing Superintendent, Erie Works, 


Philadelphia 
Philadelphia 
Pittsburgh 


Philadelphia 


General Electric Co., Erie 
LINNING, Frank, Works Manager, 
Tacony Steel Co., Tacony 


MAHONEY, JoserpH N., Engineer with 
Westinghouse Elec. & Manufacturing Co., 

RASCHE, CHARLES M., Superintendent Toclroom, 
Remington Arms Co. of Del., 

SELKIRK, WILLIAM M., Chief Engineer, 
Pittsburgh Steel Products Co., Monessen 

STETSON, Joun B., Jr., President, 
Defiance Manufacturing Co., 


Pittsburgh 


Eddystone 


Philadelphia 
Utah 
LEDDELL, W1L.u14M A., Engineer, 
United States Smelting, Refining & Mining Co., Salt Lake City 


MACDOUGALL, Grorce D., Chief Engineer, 
Dominion Iron & Steel Co., 
MELDRUM, Matcoim R., General Manager, 


Sydney, N. 8 


The Herbert Morris Crane & Hoist Co., Ltd., Teront 
PAIGE, JAMES F., General Manager 
Port Arthur Shipbuilding Co., Ltd., Port Arthur, Ont 
Hawaii 
RAMSAY, WILLIAM A., Manager, 
Catton, Neill & Co., Ltd., Honolulu 
FOR CONSIDERA ON AS ASSSOCIATE-MEMBER OR JUNIOR 


California 


GUHA, KaMiN!I K., Student, University of California Berkeley 
KASPAR, Josernu J., Structural Engineer, 
Llewellyn Iron Works, lorrance 


Connecticut 
BANKS, FREDERICK R Engineer of Equipment (Commercial 
Division) Remington Arms, 


UD. M. ¢ Co., Bridgeport 


Illinois 
CHEYNEY, CwHarves C., Engineer and Manager Chicago Office 
Buffalo Forge Co., 
Carrier Air Conditioning Co., Chicago 
MILLER, EWeE.L. B., Department Head 
Western Electric Co., Inc., Hawthorne 
Massachusetts 
BLAKELEY, Geratp W Tower Specialties Enginee 
HW. W. Johns-Manville Co Is 
BROUILLETTE, AvBerr V., Enginee 
New England Westinghouse Co., Chicopee Falls 
GREENWOOD, Tama T., Patent Solicitor, 
With B. J. Noyes, Boston 


HART, Leon A., Industrial Engineer, 
N. E. Westinghouse Co., 
STRICKLAND, Frank 8., Rate Department, 
N. E. Westinghouse Co., 
Missouri 
AYCOCK, Ronert V., Proprietor, 


Chicopee Falls 


Springfield 


R. V. Aycock & Co., Kansas City 
DOLL, WILLIAM E., Engineering Salesman, 
Henry R. Worthington, St. Louis 
New Jersey 
DRAKE, CHARLES L., Sales Engineer, 
S. K. F, Ball Bearing Co., Newark 
HOPKINS, GrorGe J., Mechanical and Industrial Engineer 
The Celluloid Co., Newark 
MEHR, Josern, Fuei Inspector, 
Public Service Electric Co., Newark 
Nevada 
GIGNOUX, FRANK C., Master Mechanic, 
Seven Troughs Coalition Mining Co., Seven Troughs 
MARTIN, Henry, Jn., Assistant Professor Mechanical Engineering, 
University of Nevada, Reno 
New Mexico 
HARLEY, Georce T., Efficiency Engineer, 
Burro Mt. Copper Co., Tyrone 
New York 
BRAYTON, HAroLp M., Student Mechanical Engineering 
Mass. Inst. Tech., Syracuse 
CLENDON, GEorGE W., Mechanical Engineer, 
Locomotive Pulverized Fuel Co., New York 


DEXTER, Harris E., Resident Managing Engin-er, 
Sprague Electric Section Ind. Control Dept., General Electric 


Co., Schenectady 
MINICH, Henry D., Consulting Engineer, Troy 
REYNOLDS, Georce B., Industrial Engineer, 

Eastman Kodak Co., Rochester 
SAXBY, Lewis E., Mechanical and Electrical Engineer, 
Standard Oil Co. of N. J., New York 


SCHWARTZ, Ernest, Assistant Chief Draftsman, 
McGraw-Hill Publishing Co., Inc., 

SMITH, AvsBerr C., Jr., Draftsman, 
Combustion Engineering Corp., 

STITZER, ArTHUR B., Chief Engineer, 
Republic Railway & Light Co., 


New York 


New York 


New York 
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Ohie 
BOWMAN, Roperr B., Factory 
The White Co., 


Representative, 
Cleveland 
Pennsylvania 
CURLY, RayMonpD E., 
Mechanical Engineer, 
Frankford Arsenal, 


Superintendent Artillery Case Shop and 


Frankford 


PRITCHETT, Car. E., Heating and Ventilating Engineer, 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh 
Texas 
TOMPKINS, H. K. V., Chief Engineer 
Fexas Gas & Electric Co Houstor 
Wisconsin 
WOLLENSAK, H. P., Sales Enginees 
Wisconsin Motor Mfg. Co Milwaul 
Wyoming 
SQUIRES, Jesse C., Mechanical Engineer, 
Wyoming Electric Co Caspr 
FOR CONSIDERATION AS JUNIOR 
Alabama 
BOYD, WaLtTer R., with 
Worthington Pump & Machinery Cor} I nghar 
California 
MOORHEAD, ArcnuisaLp C., Engineering Cory 
Richmond Refinery, Standard Ol) ¢ of Cal Rt mon 
Connecticut 
PETERSON, Joun W., Tool and Macl I 
rhe Harris Engineering I 
SHELDON, James R., J! Apprentice in Me Engrg 
Waterbury Clock Co W 
rAYLOR, Epwarp N 
With Winchester Repeating Ar ( N if 
Cuba 
GIANELLONI, Vivian J., ¢ Supe 
Central I rida, Compania Azucarera, | ‘ ‘ 
Illinois 
COOPER, Howarp, Lubrication Engineer 
rhe Texas Co., a £ 
PLOCINSKY, Ane J., Student 
Armour Institute of Technology ‘ iz 
REYMOND, Martin H., with Western Electric Ce ( ig 
VANDEN BOOM, Berry C., Installation Sales, 
rhe Prest-O-Lite Co., Inc., ‘ wag 
Indiana 
LONN, Jutius M., Mechanical Engineer, 
Great Western Mfg. Co., La Porte 
Maine 
ruUTTLE, Georce W., Assistant Mechanical Superintendent 
Eastern Mfg. Co., I 


Massachusetts 
BOSNIAN, Luruer H., Assistant to Consulting Engineer 
New England Westinghouse Co., 
BROWN, WILLIs C., Engineer-Salesman, 

The Foxboro Co. Inc., Foxboro 
CLAUSSEN, Howarp P., with Bemis Bro. Bag Co., Boston 
COLE, Raymonp A., Designer, 

New England Westinghouse Co., Springfield 
DROBISCH, RaymMonp W., Student Mechanical Engineering, 


Springfield 


Massachusetts Institute of Technology, Boston 
Missouri 
BENJAMIN R., Sales Engineer, 
McQuay-Norris Mfg. Co., St. Louis 


Nebraska 


GEORGE, Vincent C., Private Electric Wiring Business, 
Seward 
New Jersey 
FLETCHER, ANnprew Jr., with 
The W. & A, Fletcher Co., 
SMITH, ALBERT K., Assistant Chief Draftsman, 
Westinghouse Lamp Co.., 


WADE, ALFreD D., Efficiency 


Hoboken 


Bloomfield 
Engineer, 


Schwarzenbach-Huber Co., West Hoboken 
New York 

BASSETT, Cnaries K., Secretary, 

Buffalo Meter Co., Buffalo 
BASSETT, Ropert S8S., Treasurer, 

Buffalo Meter Co., Buffalo 
CHURCH, F. O., Mechanical Engineer, 

Hill & Ferguson, Cons. Envegrs., New York 
DRESSLER, L. Ricwarp, Inspector, 

American Arch Co., New York 


HILL, Maxwe.Lu H., Machine Designer and Draftsman 


Camera Works, Eastman Kodak Co., Rochester 


AFFAIRS 533 
KRAUSE, WILLIAM A., Laboratoriar 
Navy Yard, I 
LIPTAY, JOHN M., Mechanical Engineet 
They Kny-Scheerer Corp., New York 


MacNABB, CuirrTon E., Sales Engineer, 
Worthington Pump & Machinery Corp., 
MEYLER, Rosert G., Instructor in Industria] 
Cornell University 
MURPHY, Epwarp §., Draftsman 
Honolulu Iron Works Co., New York 
SMITH, Raymonp P., Student, 
Otis Elevator Co., y 


Engineering 


kers 
WARDROP, GeorceE D., Editor, Aerial Age Week 
Aerial Age Co. Inc., New York 
WARNER, DOUGLAS K., Graduate Student 
Sheffield Scientific Scho« Yale Unive 
Ohio 
JAYNES, Lutuer L., Chief Clerk 
Whitaker-Glessner Steel Co.., | ‘ t 
Pennsylvania 
ADDLEMAN, CLARENCE L., Mé ical Dr . I 
H. Koppers Co., P rg 
JARRETT, HILLarpD W Instructor, Mechani & M 
Construction, Pennsylvania State Colleg St ‘ eg 
KELLER, Joun O., Instructor in Industrial Engineering 
Pennsylvan State (C« ye State ¢ F 
MALONEY, CHarnis \.. Power Plant Efficier Eng 
United Gas Improvement C« I 
WILLIAMS, Gt i I; Designe r Unit Eng ne & 
Foundry Pir 
Rhode Island 
NAUMEURE Ite I Eft | 
Ike re R r ¢ 
Texas 
DORRANCE. Georce W Mechar Engines 
The Texas (« I 
Vermont 
STUART, H. He AND, Assist int ft tory S enilen 
Ek. & F. Fairbanks & ¢ St 
Wisconsin 
PACKLIN., OH ‘ M I g re 
Universit W i 
Philippire Istands 
PAYMONVILLE, Paicip R., First | 
Ordnance Department, 1 S. Army \ian 
APPLICATIONS FOR CHANGE OF GRADING 
PROMOTION FROM ASSOK \Te 
New Vork 
rPRABOLD, Frank W., Works Manager 
1. H. Williams & ¢ Breoklvn 
PROMOTION FROM ASSOCIATE-MEMBER 
Massachusetts 
MURRAY, Arruur F., Mechanical Engineer 
N. E. Westinghouse Co., S| gfielad 
Ohio 
QUAYLE, LeRoy A., Chief Mechanical Engineer 
Dept. of Publie Utilities, Div Water Cle nd 
PROMOTION FROM JUNIOR 


Connecticut 
PLEASONTON, Frank R., Chief Engineer, 
The Remington Arms, U. M. C 
Michigan 
HINKLEY, Cart C., Works Manager and Chief Engineer 
Chalmers Motor Co., 


Co. Inc Bridgeport 


Detroit 
New Jersey 
GIELE, Water 8., Mechanical Engineer, 
Palmyra 

York 
CHALMERS, Joun B., Instructor Steam and Applied Mechanics, 

Pratt Institute, Brooklyn 
LYMAN, E.inv R., Assistant Works Manager, 


New 


Dexter Folder Co., Pearl River 
MERRILL, Georce H., Secretary, 
Merrill Brothers, Maspeth 


Pennsylvania 
BAUHAN, ALEXANDER E., Station Superintendent, 


Pennsylvania Water & Power Co., Holtwood 
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NECROLOGY 
‘ORVILLE G. BENNET 
New 


He received Ins early education in the Horace Mann 


Orville G. Bennet was born in York City on August 
17, 1881. 
School and was graduated from Cornell University in 1904. 
His first position was with Westinghouse, Chureh, Kerr & 
Co. He left that firm to become associated with the Ingersoll 
Rand Drill Company, where he remained till 1906, when he 
accepted a position with the American Trading Company, rep 
resenting that company in Japan until 1909, chiefly in the 
Not 
become permanently identified with the Orient, he resigned in 
1910 to New 


took over the management of the ex 


sale and installation of mining machinery. Wishing to 


accept 


York City. In 


a position with the Akonite Company, 
191] he 
port business of the General Motors Company, later becoming 
preside { al 


d general manager of the company. He resigned 


this position in 1916, and at the time of his death was orgamz 

a company for the distribution of the output of the Nash 
Motors Company in the state of Texas. 

He became 


died February 28, 1917. 


L907. He 


a junior member of the Socety im 


EDWIN J. HADDOCK 


J. Haddock was born in Mount Vernon, N. Y., June 
He was educated in the schools of New York City. 


Kdwin 
13. 1868. 
He obtained his early experience in the shops and drafting 
rooms in the vicinity of New York, completing this training 


with seven years under the immediate direction of 


A. Edison. 


spent 
Thomas 
He held successively the positions of chief draftsman of the 
Robins Conveying Belt Company, New York City; chief engi 
neer of the Jeffrey Manufacturing Company, Columbus, O., 
and chief draftsman of the Tennessee Coal, Iron and Railway 
Company, Birmingham, Ala. Later, he engaged in_ private 
practise in Milwaukee, Wis., building numerous stone-erushing 
plants in that region. At the time of his death he was chief 
engineer of the Edgewater Steel Company, Pittsburgh. 
He died April 


He became a member of the Society in 1906. 
11, 1917. 


CLINTON A. HAMILTON 


Clinton A. Hamilton was born on October 
Orange, N. J. 


Orange. 


5, 1873, at East 
He was a graduate of the high school of East 
He served a three-years’ apprenticeship in the E. P. 
Allis Company’s shops at Milwaukee, and then went to Pitts- 
burgh to take a position with the National Tube Company. 
When he severed his connection with this firm he entered into 
consulting engineering in New York City, under the firm name 
of MeClave, Hamilton & Remmer. Later he became general 
sales manager for the International Steam Pump Company, 
with headquarters at Pittsburgh. In 1906 he accepted the 
position of vice-president and general manager of the Wis- 
eonsin Engine Company, Corliss, Wis., and remained with 
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this company for about six years, resigning to accept the posi 
tion of viee-president and general manager of the Lavine Steet 
L913 


dent and general manager of the Racine Manufacturing Com 


ing Gear Company, Racine, Wis. In he became presi 


pany, and retained this position until 1916, when he formed 
a partnership with Mr. James Cram and took over the sales 
ageney of the Allen Motor Car Company. He was connected 


with this company at the time of his death. 


lle died on 


He became a memover ol the Society in LOOS. 


Mareh 12, 1917 


JOHN SEDGWICK HYDE 
John 


Sedgwick Hyde was born in Bath, Me., Mareh 25, 


1867. He was a graduate of the Massachusetts Institute of 
Technology, class ot ISS8. He was connected with the Bath 
Iron Works, Ltd., in the suecessive capacities of apprentice, 


draftsman, paymaster, assistant superintending engineer, 


superintendent, vice-president and general manager and since 
i905 as president of that 
Maine Central Railroad 


company. He was a director of the 


Mr. Hyde was a member of the New York Engineers’ Club, 


Society of Naval Architects and Marine Engineers, American 


Society of Naval Engineers, and the Institution of Naval 
Architects of Great Britain. He became an Associate of the 
Society in 1892. He died at St. Augustine, Fla., Mareh 17, 
1917. 
BRUCE C. McALPINE 
Bruce C. McAlpine was born on June 2, 1872, at Pierceton, 
Ind. He received his early education in the high sehools of 


Peoria, Ill, and Charlotte, Mich. From the latter he entered 


the Michigan Agricultural College, and was graduated trom 
the mechanical-engineering course in LYOD. 
He entered the employment of George D. Waleott & Son, 


builders of machine tools at Jackson, Mich., as draftsman, and 
later became successively chief draftsman and general mat 
ager. Owing to changes in the ownership of the Waleott tirm, 
he moved to Detroit, where he was engaged in the design ot 
special tool equipment. In May 1913 he became chief drafts 
man and mechanical engineer for the Frost Gear & Forge Co., 
of Jackson, Mich., which position he held at the time of his 
death. 


He became a member 
December 27, 1916. 


ot the Society in 1914. He died on 


WILLIAM F. MATTES 


William F, Mattes was born on September 29, 1849, in 
Pa. When years of made 
superintendent of a small mining railroad near Mount Hope, 
N. J., and he continued in the iron-mining industry in New 
Jersey, and later in Virginia, until 1882, when he was made 
chief the & Steel Works, of 
Seranton. In 1888 he became general manager of the West 
Superior Iron and Steel Works, West Superior, Wis. He was 
director of the First National Bank, president of the Manu- 
facturers, Shippers’ and Jobbers’ Association, and park eom- 
missioner, of that city. 


Seranton, seventeen age he 


was 


engineer of Lackawanna Iron 


In 1893 failing health compelled him to move to Colorado, 
where he was interested in mining enterprises for several years. 
Later he returned to Seranton and was made chief engineer 
of the Lackawanna & Wyoming Valley Railroad Co. while 
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the Laurel 


When his 


him as 


line was in the 
Charles ¢ Mattes, 


ackawanna tron & Coal Co. 


process ot construction. 


brother, died, he sueceeded general 


manager of the | 
Institute of Mining En 
the New York 


Ile became a life member ot 


1917 


member of the American 


Franklin Institute. and chapter 


the Rev 


ot the Sons of 


olution. 


ISS? He died on February 3, 


EDWARD J. MARTIN 


rad J. Martin was born at West Roxbury, Mass., me 





tember 7, 1SS82. He was edueated 1 the publie schools ot 

Boston He then served an apprenticeship as machinis Lhe 

i raduate of the mechanical engineering course of the 

Tite itronal ¢ orres} io! de ce Sel ools, and ilso or thre I I 

! sti of Efliciency At thi me of his death | is 

secrela and manager ot the Connecticut Kleetric Ma iia 

! Company Ile became ar “ussoclate-member ot the 
Sor NO. He died on April 7, 1917 
LEWIS KR. POMEROY 

La R. Pomeroy, well known as a consult ‘ uni 


‘ r especially expert 1 matters relating to the construs 
i th Mihi ten: ce a 1 efifienev of locomotives and the neces 
: Liprtnie died suddenly at Ins home in Orange, 


NIy Pomerov was bor at Port Byron, N \ Februar 
ls ‘ is vraduated trom the Irving Institute la 
mM. Es lle early entered the railroad field, where his 
‘ cted considerable attentio From 1886 to 1890 hi 
i special representative of the (Carnegie Steel ¢ Oompa 


holler steel Tor 


nlite oy Dusi¢ locomotives and special Lory, 
us to i is. For nine years he was engaged in similar 
the Cambria Steel Company and the Latrobe Steel 
} ( yo ly Ile then became connected with the Sche 
‘ dy Locomotive Works as assistant to the vyeneral Manage 
sition he held until 1902, 
) x the following six vears he was a special representa 
e tor the General Eleetrie Company in the railway field, 


covering the eleetrification of steam 


roads ial d ral 


al =| 


ops and general application of electricity to all railway 


purposes. Subsequently, for two years, he was assistant to 


the president of the Safety Car Heating and Lighting Con 


panv, leaving to become chief engineer of the railway and 
iidustrial division of J. G. White and Company. Late in 
IN11, he resigned to open an office in New York City as a 
consulting engineer. In 1914 he became associated with the 
LC. S. Light and Heat Company as manager of the New York 
olliee, Kor the past year or so he had again been engaged in 


consulting work along lines in whieh he 


\ ile experience, 


M ce Pomeroy 


was qualified by his 


was possessed of an enormous fund of in 
formation, and was ever ready to give unpre judiced help ol 
a most dependable character. He was serious-minded, yet 
always cheerful; prompt in action yet painstaking and thor- 
ough; delightful in companionship, yet loyal to his convie 


tions. 
He joined the Society in 1890 and was Chairman of its 


Membership Committee at the time of his death. 
a member of the American 


He was also 
Institute of Electrical Engineers, 
the American Master Mechanies Association, the Railroad Club 
of New York, the Engineers’ Club of New York, and the New 
York Railroad Club. 
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WILLIAM C, WILLIAMSON 


William ( Wilhamsor spent his early yout Phila 
delpna, attending high school there After leaving s 1 he 
began his engineering experience by associating himself witl 
a jeweler and watchmaker in repairing watches | work 
was not especially to his lking and so le pprenticed him 
elf to the old firm of Reane Neatie & Co that 1 f 

( ‘ i i is ( ae ritis i re \ i 
senhoure 

In 1801 he « ered e Uy ed States Na is ore i tant 
engineer, ser y thre out the wat He resigned June 10 
1866, to engage in the engineering busines t hs two 
brothers, founding the firm of Willia n Brot . His 
engineering talents so show in the W NSO! ne of 
clutch and frictional-geared cargo hoists | eal elohties 
e introduced in a ship building at the vard of the Wilhan 
Cramp and Sons Slip and Engine Building Compan for 
the Metropolitan Steamship Company of New York, a stean 
ngine to supersede the ol tv} i tec vy ( | 
he contr Shiulps | Was a mmedia se ss a entitles 

! te the ‘ ~ in ne t tor <1 ! é 

= «day 

Ile was ne ! ( rs, b 

e oldest directors the NWKensinet National Bank nd 
director ane e-presicle of the Indus rust, Title a 
Ne ings Cor rut I P il 1) i 

Lhe vas a Trt t Na () de} rie Unit ( States 
Pos N é (; A lt malt ie | u ( : { lub * i 
eiphia Ile was a member SOC LE long s iding 

wing b electe ( eO} 18S He di Decet 
ber 2, 191 

The present inabilitv of tarmers to raise more gra du 
>t li cient l prowe na ft ear inm 
labor lor i nowe irmers ire ade nt ) el é 
inimal power (horses and mules) or tractors B ea 
mal power will necessarily decrease, owl to the demand o 
the army for horses and mules. Hence e necess 
intelligent use ot farm tractors on a large scale 

Statistics collected by the Bureau of Farm Ma agement ot 
the Department of Agriculture show that there are now avail 


able in the United States approximately 35,000 tractors 


The limiting factors in the production of tractors are 


the shortage of materials, machine tools and labor lr} 


n asked by the Tractor Standards Division 


S.A.E. to devise means 


Government has bee 


ot the whereby the tractor manultac 


turers can be furnished with the materials. machine tools and 


labor in suitable quantities 


Tentative 
National 


auNiliary to the advisory commission of the Couneil of Na 


plans for an organization to be known as the 


Committee of Industrial Safety, to act as an 


tional 


Defense, were drawn up at a meeting under the aus 
pices of the American Museum of Safety in New York, 
Tuesday, April 24. The committee is to have 15 members, 


selected because of activities in fire protection, structural 


safety, dust and fume control, ete. Among those already 


named are: Colonel T. L. Bryant, Arthur H. Young, Lew 
R. Parmer, C. L. Close, Dan H. Manning, M. A. Dow, 
Robert B. Kohn, J. L. Mauran, Owen Brainard, Elmer Jen 


sen, 


and D. Everett Waid. Headquarters will be in the Oc 
Building, Washington. (Daily Iron Trad Metal 


Market Report, vol. 7, no. 82, April %6, 1917. p. 1) 


tagon and 








AMONG THE SECTIONS 


HE Entertainment Committee of the New York Section 

made very complete arrangements for the Annual Social 
Evening which was held in the large dining hall of the 
Machinery Club, New York City. The speakers of the even- 
ing were Edwin J. Prindle, Toastmaster; President Ira N. 
Hollis, Commander E. P. Jessop, and John J. Swan. All 
of the speeches related to the part of the engineer in the 
enormous task confronting the country in the war. These 
are busy times and a large percentage of the New York mem- 
bership were evidently unable to attend; nevertheless those 
present were well rewarded as the occasion was a most 
enjoyable one. The Entertainment and Acquaintanceship 
Committees of the New York Section have been doing excel- 
lent work in providing opportunity for more of the “ human 
element,” and the committees are to be congratulated upon 
their latest success. 


THE FIRST SECTION IN CANADA 


The first Section of the Society outside of the domain of 
the United States was established recently at Toronto, 
Canada. The Council at its April meeting approved the 
petition of the members of the Society in the Province of 
Ontario for permission to hold meetings. 

The Executive Committee of the Ontario Seetion, as it 
will be known, is: G. V. Ahara, Prof. R. W. Angus, C. R. 
Burt, L. H. Fletemeyer and C. B. Hamilton. 


A CONNECTICUT STATE SECTION 


A meeting was held at Bridgeport on May 2, at which 
were present members from most of the prominent cities 
of the State of Connecticut. The object was to consider the 
advisability of forming a State Section, with branches at 
several centers. The existing New Haven Section was rep- 
resented by Messrs. Henry B. Sargent, Chairman, Joseph 
W. Roe, and J. A. Noreross. It was agreed to formulate a 
plan whereby a Connecticut State Section will be organized, 
with headquarters probably at New Haven, where at least 
two meetings will be held annually, as at present, and in 
addition it is planned to hold each year at least one meeting 
at each of the following centers: Bridgeport, Hartford, Meri- 
den and Waterbury. A committee was appointed to arrange 
the necessary details for putting the idea into effect, con- 
sisting of Messrs. Henry B. Sargent, Chairman, C. K. 
Decherd, H. E. Harris, 8S. F. Jeter and E. S. Sanderson. 

A quorum of the Committee on Sections was present at the 
meeting, D. Robert Yarnall, Chairman, L. C. Marburg and 
Walter Rautenstrauch. Secretary Rice acted as chairman 
of the evening, and an address was made by Judge Edward 
K. Nicholson on ways in which engineers can codperate in 
the mobilization of the resources, industrial and agricultural, 
of the United States. 

The meeting approved a motion to petition the Council 
to take a referendum vote of the members of the Society to 
determine whether we should support national prohibition 
during the period of the War as a means toward greater 
industrial effectiveness and a saving in spoiled material. 


BALTIMORE 


ipril 12. At the meeting of the Section held at the Engineers’ 
Club the following officers were elected for the ensuing year: 


Chairman, W. W. Varney; vice-chairman, A. B. Robertson; 
secretary, A. G. Christie; and treasurer, C. C. Thomas. William 
Chatard was elected a member of the Executive Committee. 
Alten T. Miller, Vice-President of the Bartlett Hayward Co., 
of Baltimore, gave a most interesting address on Munitions and 
Preparedness, and the discussion of the subject which followed 
was of much interest and proved most instructive to all present. 
A. KENNEDY. 
Temporary Branch Secretary. 


BUFFALO 


April 18. A History of Aviation was the subject of the paper 
delivered before the Engineering Society of Buffalo by Charles M. 
Manly, Mem.Am.Soc.M.E. Mr. Manley, who has been actively 
engaged in aeronautics for many years, was associated with Pro- 
fessor Langley when the latter developed his ideas of the physics 
of the air and the art of flying. His paper treated particularly of 
the early development of aviation and included the present military 
problems being met in flying. 

The following resolution was adopted at this meeting 


“Resolved, that the Engineering Society of Buffalo express its 
approval of the principle of universal and obligatory military train- 
ing and service, and that we urge the Senators and Representatives 
in Congress of the State of New York, and particularly the Rep- 
resentatives of the Buffalo districts, to support in every way possi- 
ble this principle, especially as it is embodied in the Administration 
measures looking to the raising of an army on this basis.” 


May 2. At the annual meeting John Younger, Mem.Am.Soc.M. 
E., resigned from the office of president, which he has held for three 
years, during which time the society has become known as one of 
the most energetic and useful engineering bodies. The election 
resulted in the choice of the following officers for the coming year: 
President, F. A. Lidbury, Mem.Am.Soc.M.E.; first vice-president, 
DID. W. Sowers, Mem.Am.Soc.M.E. ; secretary, F. B. Hubbard, Mem. 
Am.Soc.M.E.; treasurer, W. M. Dollar, Mem.Am.Soc.M.E.; direc- 
tors, H. B. Alverson, Mem.Am.Soc.M.E., and F. E. Cardullo, 
Mem.Am.Soc.M.F. 

Louis J. Fo.ey, 
Assistant to Secretary. 


DETROIT 


ipril 20. A number of the members and several ladies attended 
the dinner on this date, which was followed by an address by 
John W. Lieb, Mem.Am.Soc.M.E., on Leonardo da Vineci—Artist, 
Philosopher and Engineer. Mr. Lieb’s address was most interest- 
ing, as it was based upon his researches during a residence of 
ten years in Italy, in the early days of electric railroading. 
J. W. PARKER, 


Section Secretary. 


MERIDEN 


May 3. An illustrated lecture on the Steam Turbine was given 
by J. Breslav, Mem.Am.Soc.M.E., before the Meriden members of 
the Society. This lecture proved of much interest and general dis- 
cussion by those present followed. 

R. S. BRoTHERHOOD, 


Secretary. 


NEW YORK 


Vay 8. Mr. Siegfried Rosenzweig, Mem.Am.Soc.M.E.. ad 
dressed the meeting on The Development of the Poppet Valve 
Steam Engine with Special Reference to its Present Status in 
the United States. 

Under the heading of thermal considerations, the author enumer 
ated the advantages of high steam pressures and high super- 
heats, and gave reasons why under such working conditions the 
poppet-valve engine is the most suitable type. He showed how 
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and why the application of high steam pressures and superheats 
und the development of the poppet-valve engine eliminate the 


leading to compound engines and 
particularly of the 
type 


multiple-cylinder arrangement, 
finally to single-cylinder 
The advantages 
and explained. 


engines, uniflow 
disadvantages of 


Comparative 


type. and each were 


detined steam consumptions of 
Corliss, poppet-valve and uniflow poppet¢*valve engines were given, 
und 
uniflow engines were compared. 

This part of the paper followed by a 
structural features, in which the stationary engine, the locomobile, 
and the 
general way, and in a number of designs the development of these 
important types explained. 
tion of a number of the different and most prominent 
valve detail latter 
reference to the best forms of cylinder designs. 


also the economies of small and medium-size turbines and 


was consideration of 


the marine engine, locomotive were described in a 
The paper concluded with an explana 
types of 
with 


soth 


gears and constructions, the 


speci it 
American 
and European types were shown. 


The lecture was fully illustrated by lantern slides and drew 
forth considerable discussion. 
A. D. BLAKE, 
Nection Secretary. 


PHILADELPHIA 


April 24. WD. Robert Yarnall, Mem.Am.Soc.M.E., the speaker 


at this meeting, presented a paper on Recent Developments in 
V-Notch Weir Measurement. 
The paper was fully illustrated with lantern slides and the 


speaker traced the early history of the V-notch weir, showing the 
various steps in its evolution up to the present time. Particular 
emphasis was put on the fact that the V-notch weir, irrespective 
of the particular make of the furnishes the 
successful method of measuring liquids. 


instrument, most 

The results of the tests at the University of Pennsylvania, in 
which a Lea instrument was used, were given. Here the accuracy 
rates of flow practically a straight line. 
The water used in the test was weighed by very 
and the percentage of error during the entire test was about 0.6 
per cent., while the guaranteed accuracy of most instruments of 
this type is about 1.5 per cent. A discussion followed in which 
J. W. LeDoux, Mem.Am.Soc.M.E.; T. C. McBride, Mem.Am.Soc. 
M.E., and L. F. Moody, Mem.Am.Soc.M.E., participated. 

Vay 22. 
date, and in order to continue the helpful spirit of coéperation 
now prevailing in Philadelphia, Mr. Willard Beahan, First Assist 
Lake Shore Michigan Southern 
dressed this Section on Engineering of Men. 

All the Members of the Engineers’ Club of Philadelphia and all 
the engineering organizations affiliated with the club were invited 
to hear Mr. Beahan, and the response was general. 

In order to further promote harmony and to tie the 
organizations together more closely, a dinner given to the 
chairmen of the several affiliated societies, the president of the 
Engineers’ Club, and the president and secretary of The Franklin 
Institute. 


curve for various was 


accurate scales 


The closing meeting of the season was held on this 


ant Engineer, and Railway, ad 


various 
was 


W. R. Jones, 


NSeeretary. 


PROVIDENCE 


May The second annual banquet of the Providence Engi 
neering Society, held in Elks Hall, surged with patriotic enthu 
siasm as the representatives of four of the allied 
dressed the 


countries ad 
audience. 

Mayor Gainer, the first speaker of the evening, welcomed the 
distinguished guests and declared that the United States was in 
the war to stick until victory was assured. 

Capt. M. de Jarny, a French military officer sent here after 
many months’ service in the trenches to instruct the Harvard 
Training Camp, acted as the representative of Ambassador Jus 
serand. He said that the war is an engineers’ war and that the 
United States, the greatest engineering country in the world, is 
sure to play a great part in it for that reason. 

Capt. Nathan Horowitz, U.S.A., declared that the word “ engi 
neer was a synonym for efficiency, and that efficiency must guide 
every action taken by the citizens here so that all the resources 
may be used to the best advantage. His brief talk closed with a 
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reassurance that the coast defences of the country were sufficient 
He also said that we 
that the 
us more fully to a 


as our harbors are amply protected by nets. 
awake to the reality of and 
submarine or Zeppelin might arouse 
of our duty. 

M. 8. 


in-arms,” 


were not war sight of a 


realization 


“ Comrades- 
that the 
United 


Davidson, of Toronto, prefaced his talk with 


greeted with applause. He said 


Allies had been confident of 


which was 


winning with or without the 


States, but that he thought the war should be considerably short- 
ened by the entrance of this country into the combat. The speaker 
said that the greatest good derived from the war was the new 


conception of life which all of the fighting countries are gaining. 

Dr. Ira N. Hollis, Pres.Am.Soc.M.E., behalf of the 
United States. Dr. * Many have asked 
me in the they Our 


spoke on 
Hollis said young men 


last few weeks how could do their share 


country must provide a man for every place and we must have 
an agency of the Government to allot the men to the places where 
they can best this funeral 
on the way to the burial of the divine right of kings 
fit into the place where we can do the most good.” 
Prof. Albert Van Hecke, of the of Louvain, 
Belgium's representative. He told of the sufferings that Belgium 
has undergone since the outbreak of the war and something of the 
atrocities, and followed with scenes in the 
camps in Holland. views in the 
different workshops, homes, schools and playgrounds. and showed 


Hecke. 


serve. We serve best in procession 


when we 


University was 


motion pictures of 


refugee These pictures gave 
the work has been systematized by Professor Van 
ALBERT THORNLEY, 


Corre sponding Secretary 


how 


ST. LOUIS 


ipril 11. H. R. Mem.Am.Soc.M.E., 
esting paper on Some Unusual Applications of the Diesel Engine, 
before the joint meeting of the Section and the Engineers’ Club. 
The paper deait with the application of the Diesel 
traction problems on railroads. The greatly varying 
tween train speeds on level and rising or falling tracks 


Setz, read a most inter 


engine to 
relations be- 
engine hp., 


point of cut-off and tractive effort were first explained by means 
of a typical dynamometer test chart from a steam locomotive 
Gasolene engines have for some time been used for traction 


service And, as far as the technical solution of the problem is con 


cerned, have been an entire success. Mr. Setz explained why 
Diesel engines, owing to their greater flexibility. lend themslves 
even more readily to this class of work. 

He then gave particulars of three methods by which the Diesel 
engine can be made use of for traction purposes, as follows 

Direct drive, in principle similar to the present practice with 
steam locomotives. Since at the slower speeds the Diesel engine 


produce the tractive effort. pro 
made to increase artificially the 
that 


This is accomplished, whil 


unable ‘to 
must be 
pressure in the engine cylinder beyond 
regular cycle of operation. 


would be necessary 


effective 


visions mean 


resulting from the 
running, 


by the admission of extra charges of fuel oil together with high 


pressure air, while for starting, the range cut-off of the starting 


valve must be extended to about 70 per cent of the pistor 
stroke. 

Mechanical drive, obtained by speed-change gears similar to 
present practice in automobile construction. For the purpose of 


smooth operation it is important that the engine hp. as well as 
the momentary tractive effort resulting from a change ot 
the same both before and after shifting the gear. Particular atten- 
tion is to be paid to a suitable form of clutch. As 
of the mechanical drive should be 


spe ed be 


moditications 


mentioned the various methods 


of hydraulic and compressed-air transmissions. which are pri 


marily to increase the torque in starting and at slow speeds 


Electric drive, consisting of a regular Diesel-electric generating 


unit located independently on the car or locomotive without regard 


to the driving axles, which latter are driven by a suitable number 
of motors through gears. Here the 


by varying the voltage or the speed of the engine. 


torque may be varied either 
Mr. Setz explained by means of diagrams and lantern slides the 
theoretical considerations underlying the different forms of Diesel 
engine 
A lively 


subject 


propulsion. 


extended discussion followed, 


interesting and 


and 
both 


that the 


showing 
was timely. 


i A 


Section 


Day. 


Necre tary. 
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VWembers of Student Branches are requested to notify the 
Secretary of any change in address as promptly as possible, 


in order to facilitate delivery of The Journal. 


The Society has received from the Student Branches 
accounts of the measures taken by the student bodies regard 
ing preparedness for national defense. That each university 
and college is “ doing its bit” in this respect is shown by the 


summarized reports below. 


lrmour Institute of Technology. Entire student body meeting 
once a week for drill: military training compulsory. One hundred 
undergraduates to enlist in Navy. Vlans in formation for instruc 
tion to be given in internal-combustion engineering for men train 
ing for service in United States Coast Defense Patrol. 

Bucknell University. Student branch offered services to Wat 


Department th request as to how to be of greatest service 


(niversity of California, Cadet corps numbers 1265; 35 imme 
diately available for commissions and 500 within the year. One 
of the universities designated by the War Department as training 
school for aviators ; school to start shortly. 

Case School of Applied Science. All students taking military 
drill each day Work to be increased toward end of tern 
Application now in for Government to establish senior unit 
the Officers’ Reserve Corps in this institution. Two instructors 
received commissions in Officers’ Reserve Corps 

Universit of Cincinnati. Military problems being introduced 
in all courses in civil, chemical, electrical, and mechanical en 
gineering 


University Colorado. Engineers corps of 50 men formed 
Company of cavalry organized; to be increased to full squadron 
shortly. 

Colorado State Agricultural College. Nearly half student body 
applying for membership in Officers’ Reserve Corps: some have 
received imissions Military instruction given daily to under 
graduates 

Columbia University. Aerial Coast Patrol Unit No. 4 in forma 
tion. Six-week courses in military and naval subjects started, to 
include trench warfare, map reading. radio telegraphy. mining 
trench signal service, infantry drill, military law, practical naviga 
tion, electric steering, turret control, gyroscopic compass, sub 
marine signals, et Ambulance unit plans in formation Signal 
corps in training. Agricultural volunteer system inaugurated, with 
credit given to students volunteering. Military census being taken 

Cornell University. Cadet corps numbers 2000; training in 
charge of regular United States officers; equipment up-to-date and 
complete; corps comprised of regiment of infantry, engineering 
division, machine gun division, signal corps, ambulance division, 
and military band; officers of corps are students holding commis 
sions. Six hundred students enlisted in Government service; ma 
jority in mosquito fleet at Newport. Cornell ambulance unit for 
service in France enrolled and equipped and now in service ; second 
unit to leave in a few weeks. Vlans for new field battalion of 
signal corps in formation. Complete military census of under 
graduate body taken. One of the universities designated by the 
War Department as training school for aviators; school to start 
shortly. 

Georgia School of Technology. School offered to Government as 
military training center for officers. Aviation school in formation. 
Government expected to take advantage of offer shortly. 

University of Illinois. Usual military training being pushed to 
the limit. Student aviation corps in formation, with many appli 
cations for membership. One of the universities designated by 
War Department as training school for aviators: school to start 
shortly. 

Johns Hopkins University. Reserve Officers’ Training Corps 
organized at beginning of collegiate year; battalion of 250 men 
drill under officer from War Department. Five men have commis- 
sions in the Reserve Corps and thirty have enlisted in the naval 
reserve and state militia. Credit for balance of year given to all 
enlisting. 

University of Kansas. Courses in military science and engineer 
ing organized under direction of Dean of Engineering. Many 
undergraduates applying for admission to Officers’ Reserve Corps 
and to the Quartermaster’s Department. Credit for the balance of 
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school vear being given students enlisting or taking industrial posi 


tions in the service of the country 


Leland NStantord Junior f niversitt Credit heing given st 
dents entering intensive military training or active servic About 
SOO students now in training. Large number of advanced engi 


neering students excused to take up industrial work in) connes 


tion with federal contracts Officers’ Reserve Corps has many 


applications for admission \ few students taking up aviation 
hwo complete ambulance corps now in’ Frances 


Lehigh University. Class in military training held four times 


week, Chemists have list of men classified for industrial positions 


lniversity of Maine. Two years’ military training required of 


all students; courses rearranged to permit of entire student body 


taking military training two hours dail Courses in map making 
and reading, problems of intrenchment, use of high explosives, and 
signal corps work established and well attended Many students 


enlisting in Coast Tatrol Cadet battalion of 552 men 





Massachusetts Iustitute of Technology Prains all construct 
for Navy All seniors graduated in advance and now in servis 
Military department, existing for fifty years, now being enlarged 
engineering courses being reorganized on war basis to train met 
for technical departments of the army, engineering division, coast 
urtillery, signal corps, and ordnanes Laboratories placed at di 
posal of Government One of the universities desi 1 | Wa 
Department as training school for iViators school to start 
shortly Industrial survey of alumni, started last vear, now being 

mmpleted 

Cl niversity of AMMiel an Seven companies of engineers orgat 
ized: drilling twice weel Special courses being given in 
tury engineering, camp sanitation, transportation of supplies and 
munitions. high explosives, et Many students leaving t 
various military and naval units 

lniversitu of Missouri Special co mains ’ fifty eadets 1 
intensive training: eight immediate ivailable for ommissions 
ind thirty more within the vear 

University of Minnesota Military corps numbers 1250. 50 


mediately available for commissions; 500 to attend officers’ training 
Resolutions passed by students pledg 


camp this summet 


selves ready and willing for active service 
University of Nebraska Cadet corps numbers SOO men 5 im 


mediately available for commissions and 100 within the vear 


Veu York t ni ersity Ried (‘ross ambulance Companys ot 1) 
men formed: drill three hours a week under regular army office 
Four companies of Reserve Officers’ Training Corps formed, sev 
enty men to a company, receiving three hours’ dril a weel 


Courses in ordnance and gunnery, electrical and steam engin 
ing. signaling, and navigation on board battle ship New Jersey dis 
continued. Course in signaling to be given in university 

Ohio State University About one thousand student. leaving 
either for Officers’ Reserve Corps, industrial positions, or agricul 
tural pursuits; full credit being given these students. Sophomore 
regiment of cadets have open-order drill on Saturdays, besides reg 
ular drill periods. One of the universities designated by War De 
partment as training school for aviators; school to start shortly 

University of Oklahoma, Compulsory military drill established 
throughout university Engineering school forming signal corps 
for two upper classes. Sixty-four students to enter officers’ train 
ing camp at Fort Logan H. Root, Arkansas. Intercollegiate Intel 
ligence Bureau making complete investigation of alumni and under 
graduates as to fitness for Government service 


Oregon Agricultural College. About fifty per cent o. the seniors 
and twenty per cent of the junior engineering students qualified 
for Reserve Officers’ Training camp at San Francisco Full 
university credit being given these students Many undergrad 


uates leaving to take up work on farms. 

Pennsylvania State College. Cadet corps numbers 1500; S00 
men available for commissions and 300 more within the year 
Courses being given in aeronautics, navigation, ordnance, and quar 
termaster work. Special instruction in ambulance and _ first-aid 
medical field service. 

University of Pittsburgh. Survey of all students and alumni 
prepared and forwarded to National Intelligence Bureau. Univer 
sity wireless plant now at the service of the Government. Base 
hospital formed in school of medicine. Lectures given on camp 
sanitation. Regiment of six companies has 700 students enrolled 
daily drill. Agricultural bureau of the university enlisting stu 
dents for farm work. Full credit being given to those enlisting 
and to those taking up agricultural or industrial work. 
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Polutcchnii of Brooklyn. Training corps of 160 estal 


ished: drills three hours a week at 13th Regiment armory About 
twenty students in Naval Reserve and about 12 per cent. of the 
student body in etive service 
Purdue l niversity Cadet corps numbers 1000; 500 to attend 
officers’ training camp and will be available for commissions ; 300 
more Within the yea 
Rensselacr Polutechnic Institute. Course in military engineering 
established Military instruetion to be instituted immediately 


Over one hundred undergraduates leaving for Officers’ Reserve 
Corps. Naval Engineering Corps, regular army, or state militia 
Ntevens Institute of Technology All students being drilled five 
times a weel Commencement advanced to permit of students en 
tering camps 
Nyracuse Universiti kKight hundred students drilling twice a 


veek Mn 
Ambulance 


ing 


a Officers’ Reserve Cor 


(‘redit being given students enlist 


graduate students to enter 


corps being formed. 


or entering agricultural or industrial work. 
Polutechnic Institute. 

attended by 
About 
officers’ 


Training Corps 


by Red C 
if 


admission 


lirginia Course of lectures 
Four 


students certified 
Cadet 


ross 


representative student body hours of military 


Irill daily 


kort Myer 
Otheers 


one hundred for to 


training camp corps a unit of Reserve 


t orn 
Yale's, to b 


hundred 


unde! 


men already in 


hundred more to be enrolled ir 


students to go as ambulance 


Washington ( 1s vers SOO: 100 avail 


nuit 


rr commissions within the vear » to attend officers’ training 


t San Complete census undergraduates and 


Francisco 
oni taken, 
onsiin { 


rsitu o 


vith 


f Wise 


full « 


ourses offered in inter 


redit allowed Cadet numbers 


Corps 


ind GOO within 
Militar tr 


Number of seniors to 


tilable immediately for 
Worcester Polute 


experienced drill 


COTRMISSLIONS 
Institute. 
officer 


thons tor comn 


chnie alning of 


inder 


eNaTIN 


OM) lane 


nit tormed 


pital 


unit organized and ready for service road 


Preparedness ases is not contin 


vroup of universities throughout the eountry 


there is a general mov ne college men to mak 


erie lve s ready 


Bre 


ganized for 


n t niversi 
al 


undergraduates to go. to 


k University 
Many 


equipped sever 
ulances fol 

Plattsburg 

Colgate 


dents 


Military 


hen. 


ill 


eredit 


di instituted for 
Full 
taking up agricultural o1 
other of the 
Special military courses 


College. 


niversity being 


under Plattsburg given to all 
industrial work. L: 


offered to 


beng 
lents enlisting o1 


ratories and facilities university Gover 


ent. being given. 


Dartmouth Naval 


‘ ‘orps 


Five hundred withdrawn 


Officers’ 


to enter 


Reserve, Reserve Aviation 


the 


Praining Corps, and 


Two and on 
Military 


cultivated. 


complete ambulance units 


(ine 


equipped way to 


France, thousand drilling daily. census being 


taken. Vacant being intensively 


land 
College. 
of 


Delaware 
Military 
dents leaving to enlist in active service, 

Fordham It 
students drilling daily, about 100 applying for admission to Platts 


Ambulance corps organized and 


equippe d 


census undergraduates and alumni taken. Many stu 


niversity. Military training compulsory. Over 1000 


burg. Ambulance Corps No. 6 in formation. 
George Washington University. First Company, Coast Artillery, 
District of Columbia Guard, formed in 1915, in active District 
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service Many students to enter Fort M (fl t 
Military census take 
Hlarvard ! niversity Officers Prainin ‘ | ow 
men, under regular army command Ki I fl 
assisting in training Ambulance unit 2 " 
iy Indiane raining ps 42 ) 
f this numlye to be available within the ‘ 
Vassachusetts loricultural Colleae ( det $.45 
17 are available for commissions and ha ( 
nt officers’ training camps 
Vichigan Agricultural College. Cadet Q7 0 
en al lmmediatel available for commi ! hee | 
if 
New Hampshire Collea Cadet corps n Su) 2 
diately available for commissions and 75 n ithin ft 
New Merico School of Agriculture and Mecha) | Int 
collegiate Intelligence Bureau taking census 
dents Agricultural school in full charge of ag 
f the state for greater crop returns Practi« y 
ing students applving for admission to Officers’ Res ( 
College of the City of New York. Complet ti 
istry building and services of faculty offered to G R 
lutions adopted pressing students illingness 
Ambulance unit plans in f thor 
North Carolina College of Agriculture and \ ] ‘ 
let rps ni rs fin) iw) ‘ eT " 
vithin the 
Norwich Ul niversitu Cadet corps 1 me | 
lesignated for regular army commissions ane 
tenants in tl Marine Corps 
lniversity of Notre Dame (‘ndet ttn ! y “) 
mediately available fe missions and at t 
hole battalion within the 4 i 
Pennaulvania College Cadet « ms 1 I -14 
itely available fe commissions and 120 th tl \ 
students to attend officers’ training en s this 
 niversity of Pennsylvania, went na ts 
lrilling dai el y I nited States {} | | 
Llospit: Ni ”“) lv ft . ] il 4) t 
ts enrolled i iss \I 
' wt =f t 
Princeton ly <1 Milit ct sf “ \ t 
hool started th han t hunds y 

! \ it t hundred t nite ft S t y R 

l I ill iit nit i ft nt t 6 | 
t nad May field th tl \ \ 
Corps, I dit allowed t ng 

Mehode Islay \ Colleae ( t Ss] g Oe 
lintels issions and OO t tl 

Rose 1 ech Justi Milit t ning st yy 

ing rked 1 n nect } Nation ’ 
nd Nation Kes f I . 

Rutgers Coll Res Officers’ J ining ¢ aT 
37 immediately available for commissions Students ng " 
for farm work Plans in formation fe students t 
nilitary service to enter munitions making 

Trinitu College Unit of Officers’ Rese: ‘ . hed 
Italf of unde rgraduate body dri ling ten ho < | ( l eS 
established in military sciences Twenty-five men et | (or 

eut National Guard and others in at bulanes I me 
gun divisions 

Tufts College. Military census taken of students ar gradu 
ites About fifty enrolled in Naval and Coast Defense R ves 
Division of ambulance field service now being gal l nty 
students accepted for Officers’ Reserve Corps. Credit ne given 
to those enlisting or taking up agricultural indust 

Tulane ( niversity of Louisiana \l fucilities of ratories 
offered to Government (Juestionnaire sent to S300 imni te 
determine number willing to enlist Many graduates Medical 
Department enlisted in service Large number of engineering 
alumni in officers’ training camps. 

Union College. Two hundred and twenty-five students drilling 
four hours a week; non-commissioned officers’ class seventy 
five. Courses of lectures, with field work, given on military en 
gineering, code and flag signaling, and military topog1 iphy Mili 


tary census taken 
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Student cadet 
available for commissions within the year. 


University of Vermont. 250 
University sent a com 
plete infantry company and medical detachment to Mexican border 
last summe! 

Williams 
available for 


Plattsburg 


corps of men; SU 


College. Training corps consisting of 420 men: 200 


Federal service within the year; 20 seniors to go to 


ARMOUR INSTITUTE OF TECHNOLOGY 


April 24 Robert Randolph was the speaker at the joint meeting 
of all the engineering societies, speaking on the Potential Resources 
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short talk on Ice Plants and Refrigeration, and was followed by 


Mr. Morse, who spoke on Speed-boats and Hydroplanes. Both 
talks were interesting and well illustrated with lantern slides 
H. C. DIesERUD, 
Branch Secretary 
KANSAS STATE AGRICULTURAL COLLEGE 
Way 1-4 Engineers’ week was celebrated by the students 
starting with open house and a band concert, moving pictures 
showing many manufacturing processes and engineering works 
At the regular Branch meeting Joseph Harrington, Mem.Am 
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of the Drainage Canal in Time of War. After the lecture which 
was illustrated with lantern slides, Mr. Randolph answered many 
questions concerning military matters and his explanations were 
most enlightening. 

May 7. A} meeting 
officers elected: W. H. Bretting, president; K. A. Taylor. 
vice-president; V. A. Kerr, secretary; N. L. Marvin, treasurer. 
The newly elected officers gave short talks following their appoint 
ment. 


was held at 


Siness 


which the following 
were 


ABE J. PLOCINSKY., 
Branch 


Secretary. 


BUCKNELL UNIVERSITY 


Vay 7. C. C. Kepple gave an interesting and instructive talk 


on the Field and Future of the Low-Pressure Steam Turbine. 
The most important point in the discussion was the showing of 
the increased efficiency of a plant due to the installation of a 


low-pressure turbine. Prof. F. E. Burpee, Mem.Am.Soc.M.E., gave 


a short discussion on the same subject. 
C. M. KRINER, 


Branch Secretary. 


UNIVERSITY OF COLORADO 


ipril 26. Organization was the subject of an address before 
the Branch by Prof. John A. Hunter, Mem.Am.Soc.M.E. Later 


the annual election of officers 
President, H. T. 


tary. Hl. O. Croft. 


took place, resulting as follows: 
vice-president, R. B. Burlingame; secre- 
The election was followed by a big get-together 
H. O. Crort, 


Branch 


Sears; 


Seerctary. 


UNIVERSITY OF ILLINOIS 


April 19. In competition for prizes offered the Junior and 


Sophomore classes by Pi Tau Sigma, Mr. Shonkwiler delivered a 


Soc.M.E., gave an interesting talk on boiler settings and furnace 
combustion. 

A parade was held with many 
one of which gas 
ollege shops and consisting of a 
built trucks, 


were many 


floats, 
the 
1'4-hp. gas engine mounted on 
specially small but powerful tractor. 
There the floats, such as 
which carried the power plant which furnished power and light 
the other floats. 
showing an electrical 


and attractive 


built 


Interesting 


was a small tractor, complete in 


which gave a 


novel features among one 


tor 


mill 


as compared with the old-style 


another with a small in operation, one 


‘wash day” 


kitchen, and many others of equal interest. The closing event 
of the week was the annual engineers’ ball. 
WILLIAM N. CATON, 
Branch Secretary 


MASSACTIIUSETTS INSTITUTE OF TECHNOLOGY 
Vay 3. The close of a very successful year was celebrated by 
the Annual Banquet, at which the principal speakers were Ira 
N. Hollis, Pres.. Am.Soc.M.E.. Rowland W. Boyden, and Prof. 
Ek. F. Miller, Mem.Am.Soc.M.E 
Professor Miller sounded a warning to the men going out from 


the Institute into the Covernment’s service in the capacity of 
munition inspectors, as they are open to many temptations in 
the way of graft. 

Mr. Boyden said that it was now time for us to consider facts 
sanely and with calm judgment, as we receive proofs every day 
of the stupendousness of the task confronting us. ‘Those in high 
authority in the Army and Navy must now ‘have broad vision 


administrative and executive 


the 


and powers in order to make an 


impression on enemy. and we can congratulate ourselves on 


the number of men we have who possess these powers. The so 
called “captains of industry ™ are just the men of this type who 
will produce efficiency, and Mr. Boyden cited several examples 
of both young and older men who are proving their patriotic 


spirit and devotion to their work. 
Dr. Hollis the 


advised men to read history to 


the 


see what 
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end of the war is destined to be. He considered the definition of 
civilization as given by Louis Pasteur the best Phat civilization 
in which the individual is permitted to develop himself to the 
maximum capacity for the benefit of mankind.” As the blood wa 

to many of us the symbol of the washing away of the sins of the 

world, no bloodshed may again be worthy to fulfill the com 

mand, * Love thy neighbor as thyself.” The development of the 
engineer, Dr. Hollis said, has gone hand in hand with democracy 

and ther is a tendeneyv of science to weld the nations together 

The mechanic: ngineer has a peculiar right to claim that his 
share in this w is preéminent, and each individual should pre 

pare himself fe vhatever he is best fitted. 

Announcement was made of the result of the election of officers 
for the coming yea as follows: Chairman, A. Saunders, vice 
chairmat \. L. Hamilton, treasurer. H. W. Fiteh, secretary 
S. HL. Caldwe S. H. CaALpWeELt, 

Branch Secretary 
OHIO STATE UNIVERSITY 

tpril Mr. Fikret, instructor in the mechanical-engineering 
department. gave a well-illustrated lecture on the construction and 
equipment of the Essex Power Station of the Public Service Ele 

New Jersey, with he was formerly 


tric Company of which company 
nnected 
kK. E, SYMSER, 


Branch Secretary 


OREGON STATE AGRICH RAL COLLEGE 
tyre 19 \ general business meeting was held and officers for 
. next year nominated 
} M4 After the regular routine of business the following 
licers \ elected for next vear President, A. O. Leech: vice 
resident, I I. Myers secretary, Hl. W. Fish: treasurer, H. B 


LEECH, 


Necretary 


AkcTIER © 
Branch 


OKLAHOMA UNIVERSITY 


May 8. E. 


trical 


W. Pembleton addressed a joint meeting of the elec 


(sasolene Extraction from 


W. 


branches 
Prof. L.. 


and mechanical on 


Gas. and was followed by Ww, Morrow, who spoke on 
illumination 

lantern slides and discussed 
the limited of light 


entises of e 


rhe latter paper was illustrated by 


the mechanical operation of the eve number 


vaves which can be seen, and the and results ve 
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The 


strain methods of avoiding them by proper illumination 
were also explained 
Tom L, Sorey, 
Branch Ne 
POLYTECHNIC INSTITUTE OF BROOKLYN 
May 5. Samuel P. Blakeman, Mem.Am.Soc.M.F., ga i st 
interesting talk on S.K.F. Ball Bearings 
Mr. Blakeman described in detail the inufacture and various 
ises of the ball bearings and illustrate: is points with many 
interesting lantern slides, 
rhe following oflicers were elected for tl ng | l’res 
lent. Frederick H. Bromm: vice-president. Charles L. Schweizer 
treasure Joseph L. Nopf: secretary. Nathan N. Wolpert 
(;FORGE CHERR 
(‘'aov gpondina Ne etary 
SYRACUSE UNIVERSITY 
Vay After a tew general remarks addressed by the l’resi 
dent to the new members of the Branch concerning its principles 
and aims, short talks were given by Messrs. M. P. Whitnev. M 
I’. Ferguson, Smith. and Lanigan W. |. Rodgers, Jr., followed 
with « report of the Joint Student Branch Conference in New 
York 
The officers for next vear w ted s tollows l’resident 
Maurice DP. Whitney; vice-presider Walter I. Rodgers, Jt 
secretary. T. Dean Howland treas Maleolm P. Ferguson 
r. Dean HOWLAND, 
Branch Secretary 
VIRGINIA POLYTECHNIC INSTITUTE 
Vay 1. City Management was the subject of a most interesting 
and informing paper presented by R. S. Royer, City Manager of 
Fredericksburg. Va This is a new field of work for engineers 
and the paper was received with much interest by the members 
of the branch 
(;. F. MINOR 
Branch Secoretari 
UNIVERSITY OF WISCONSIN 
Vay 3. Prof. W. J. Mead of the Geology Department gave an 


Landslides at this meeting 
M. Woop 


Brane h 


interesting illustrated lecture on 
JOUN 


Secreta 


EMPLOYMENT BULLETIN 


HIE SECRETARY considers it a special obligation and pleasant duty to make the office of the 
Society the medium for assisting members to secure positions, by putting them in touch with 
special opportunities for which their training and experience qualify them, and for helping any- 


The Society 


one desiring engineering services. 


POSITIONS AVAILABLE 

in forwarding applications, stamps should be enclosed for trans- 
mittal to advertisers; applications from non-members should be 
accompanied by a letter of reje:ence or introduction from a mem- 
ber, such reference letter to be filed with the Society. Copy for 
notices must be in hand by the 15th of the month. 

INSTRUCTORS for of mechanical trades in Iowa. Salaries 
$1,000 to $1,200 Promotion dependent to large extent upon commer 
cial work which can be turned out Men 


school 


during year wanted now are 
follows 

(a) Energetic young man with some business ability to take charg: 
of automobile department doing large repair business; must know 
ject thoroughly and be able to build up department educationally and 
commercially. Competent to teach automobile lines, including electric 
cranking, lighting and ignition course, to organize material and work in 
such way that maximum number of students can handled with 


minimum teaching force and expense 


as 


sub 


be 


acts only as a clearing house in these matters. 


(b) Man to handle foundry and machine shop and possibly for 
676 

TECHNICAL ENGINEER, with experience in steam engineering 
to act as assistant operating engineer in large industrial plant 


located near Chicago. State age, experience and salary expected. 935 


YOUNG TECHNICAL GRADUATE with one or two years’ experi 
ence in steam engineering, for testing work; location New Jersey 
State age, experience and salary expected. 939 

MASTER MECHANIC for steel mill; experienced in this line of 


work and able to handle 60 to 75 men Age 28 to 40, and a hustler 
Salary about $2400. Location Pennsylvania 1000 
DRAFTSMEN AND DESIGNERS Experienced men with knowl- 


large concern State er.- 


1002 


good future with 
perience in full, salary expected and references 


of valves and fittings: 


edgt 


ESTIMATOR, general jobbing and manufacturing shop; man ex 
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perienced in genera machine plate and = structural work State 
xperience, salary desired and when available Location New Jersey 
1TiHiy 


GENERAL CORRESPONDENT to be located in New York office of 
concern doing business with South American countries Must speak 
Spanish Prefer South American or one who has resided in South 
America and is familiar with conditions and language from personal 
experience Salary depends on man 1007 


FARM TRACTOR MANUPACTURER, well established, wishes to get 
in touch with large manufacturing property whose foundries and 
machine shops are capable of manufacturing at least 10,000) tractors 


per year including internal-combustion motors of 50 hp 1016 


SUPERINTENDENT AND FOREMAN of power plant Capable of 
taking complete charge of large smelter plant consisting of steam tu 
ines, large blowing engines and rotary blowers, Diesel engines, 


waste heat and oil-fired boilers, pumping plant, high and low tension 


electrical equipment, et« Must be familiar with combustion and oper 
ating problems; and have organizing and executive ability Salary 
about $2500, Location Arizona 1025 


DRAEFTSMEN on miscellaneous mine and smelter equipment Ira 
tical men with ten to fifteen years’ mechanical and structural experi 
ence in shops, industrial plants and contract work, to act as squad 
leaders. Salary $190 per month, transportation refunded ; 44 working 
hours per week; living expenses about $55 a month Duration of 
employment not less than 5 months. Single men preferred. Location 
Coppercliff, Ont., Canada 102s 


GENERAL SUPERINTENDENT for plant with over 1200) em 
ployvees near New York Highly developed technique involving wide 
field Applicant must have keen sense of justice and obvious ability 
to be successful executive in democratic organization, Thorough appre 
ciation of importance of making deductions from facts alone; tech 
nical training. Men chosen for the position will be given opportunity 
to learn technique and establish himself in the confidence and esteem 


of the personne! He will probably not be given full responsibility 
within a year Plant is part of very large organization and affords 
ample opportunity for advancement 1030 


ADVERTISING MAN. Boston advertising ag Must be tech 
nically trained with advertising experience, preferably as advertising 





manager, and capable of taking full charge of accounts in engineering 
field 1032 


DRAFTSMAN to make measurements and drawings of machine tool 
Work will require considerable time (ood promise for the future 
Young man of technical education and some practical experienc 
especially in machine tool work Location Buffalo, N. ¥ 1085 


PRODUCTION MANAGER Age 35 to 45; married man preferred 
Clean-cut, aggressive, of generous build preferred. executive ability 
y required Must have had 
actual shop experience in all departments, such as machine shop, draw 


rechnical graduate preferred, not absolute 


ing-room, tool designing, die making, et« Thorough knowl 





re of di 
sign and operation of tools for press work absolutely necessary and 
familiarity with modern efficiency methods, including time studies 
costs, planning, et« Experience in electrical work desirabl Loca 
tion vicinity New York City Salary $3000 to $4000 or more according 
to qualifications 1054 


FACTORY MANAGER, experienced in rubber industry, familiar 


with compounding and the different compounds Salary $5000 to 
$4000 Location New Jersey 1036 


MEN experienced in mill-room and press-room work of rubber in 
dustry Day mill-room foreman L037 Night mill-room foreman 


1038. Foreman for press department Long 


MECHANICAL ENGINEER of some experience wanted for manu 


facturers Of ve 





‘table oils—-linseed, castor, cocoanut, ete.. crushing 
plants producing the raw material and refineries; young man out of 
college for five or six years, and engaged in manuacturing plant work 
Knowledge of chemistry desirable, preferably both organie and inor 
vanik Absolutely trustworthy Salary about $1800 Location New 
York State. 1040 


MASTER MECHANIC in long established manufacturing concern 
located near New York to take entire charge of construction, main 
tenance and repair departments, consisting of approximately 350 men 
Must have experience and ability in organization, direction and effi 
ciency methods Excellent opportunity. 1041. 


STEAM BOILER PESIGNER, experienced in water tube work 
Location Erie, Pa. 1042. 


REPRESENTATIVE AND SALES ENGINEER, especially in sugar 


house, and mill supplies; man from 25 to 55 years of age for manu- 
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facturers agents, Inachinery and supplies Would be required t spend 


about three months in Cuba Knowledge of Spanish essenti 4s) 


MECHANICAL ENGINEER for about six months’ position having 
several years’ experience in the efficient use of steam in industrial 
plants, to systematize, distribute, run tests and economize on stean 
used for power, cooking and evaporation in various department 
large chemical plant Hours 75.50 Salary $175 Leo 
Brookiwn, N.Y 1044 


SEVERAL INSTRUCTORS in mechanical engineering are needed 
one of the large state universities in middle West, men havi 
cialized training and experience in machine design, gas power 
neering, and general laboratory work Give complete statement 
training, experience, minimum salary expected, and recent phot 
1O45 


INSTRUCTOR IN DRAWING, in large university in middle West 
Technical graduate, preferably with drafting room experier Loan 


YOUNG ORGANIZING ENGINEERS Ter ntensive on 


work, general manager's office, in one of the large units « t 
industry Opportunity decidedly promising Stat nitia 
pected we \perience, qualifications, ote 1047 

OFFICE EXECUTIVE for steel mill near Pittsburg! ! 
run office and direct mer Salary S125 monthly Appl 
1048 

MACHINE DESIGNER for automat mite line or ry 

! n nerthern Ohio l’refe rst wi perience 
tools Pleasant surrounding permanent positi " 
advancement State age, education, @xperiet present 
salary 1040 


RESIDENT ENGINEER to superintend installation 


buildings, gas machinery and piping. State experience and s I Lod 
COMPANY manufacturing well-known food product 
mechanical engineer to study and improve methods « mat 


Should have practical factory experience and be able t 
(;00d opportunity for energetic mat Location Long Island Cit | ‘ 


PECHNICAL GRADUATE approximately 30 to 3S 


perience of ufficient breadt t« poster nh pr ‘ 
ture in more than one line Man steadied by experience tal t 
to push ahead and interested in the various problen ort 
ne onstructior Locat n Mussa usetts ps9 
ASSISTANT in mechanical laboratory of technical seho nm é 
New York Recent me ! engineering grad witl 
years of practical work sit graduation Single man a t 2. ye 
ige pr rred Position offers ¢ epti pportur 
ment State age, education, experience, present employment 
ences Enclose photograph with applicatior Salury $1200 Lene 
DESIGNER ‘nal lay-out man Pex nieal graduate Vit if 
four or five years” experience in designing preferably on too ne 
tures, labor-saving and semi-automat mia ners Location Mi 
Limit 
YOUNG MECHANICAL ENGINEER in cement plant " 
signing machinery layouts, following up same in field and in 
into position of assistant superintendent Give age referen 
salary expected Location Kansas 1OG2 
SUPERINTENDENT for shipyard Man experienced in the on 
struction of wooden boats and barges Eastern location lod 
FOREMAN in. toe room «of ary ictory miking stee« tummy y 
Salary to start $2000 to $2500 Location central New York leas 
YOUNG ENGINEERS desiring positions in which they might wait 
expe rience and advancement according to merit in drafting roor 


development of new and useful ideas and the improvement of « 


ones pertaining to oil well drilling tools Salary $125 per onth te 
start Advancement according to capacity Location Texas 171 
DRAFTSMAN familiar with piping layout of steam power plant 


ilso assistant to chief draftsman capable of designing industria 
buildings. Location Connecticut 1074 


ELECTRICAL TESTER wanted immediately by Chicago blow: 
manufacturer; will work as draftsman 20 per cent of tim Der 
manent with opportunity for promotion to salesman, designer o 
foreman Salary $15.00 for first twenty weeks Experience unneces 
sary. Describe education and physical condition. 1075 
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GENERAL SUPERINTENDENT of shop employing about of mer team love tank work, boilers, ete including parti 
\ur etweer > and 42 technical education in mechanical engineet pondence, estimating, drawing ro nd s nstr 
ne Son know ledge of electrical and power-plant enginecring agency or representation in City of ¢ t ! 
Experiences n machine hop work ranging from small fine inter tive and responsible firm I’-211 
anwea work té nd jig design and manutacture intri te ; 
: ASSISTAN'I SUPERINTENDEN'I On ENGINEERING EXEC 
miaehiner to finish machining work weighing tor 4! rIVE yeaa ' ; , hide mie maar 
1” lat ind kindred machines. We ducated, of ge : ie aatenctios 
presence self-contident. self-reliant, and energeti New York Stat t ie ve t energe wy i 
\ppl tt Loy ivancement with p nt emy Desir 
tri , ri t} anh mile ‘ ( j rt \ 
MEN AVAILABLE acc Raggio 919 
Only members of the Society are listed in the published notices BUMMER POSITION wanted by Junior Member wit 
in this section. Copy for notices should be in hand by the l5th ,. _e exnerionce ie drattine recs on 
of the month, and the form of the notice should be such that the 
initial words indicate the classification. Notices are not repeated EXECUTIVE OR SALES ENGINEER Pechnt 
in consecutive tissues. le rs respol y ! rt 
I nad per I towether ‘ ‘ 
PECHNICAL GRADUATE, E.E. and M.E., some power plant expe stuns edle a OO celia. a 
t for ist X year engaged a nstructor in ! ne I l’-214 
neering ntwoil ling ft nica schoo 1) ire } t I wi offer 
emenf in power plant vor “ MECHANICAL ENGINEEI Age 27. ¢ 
t ] l rio ! | ‘ i ! ! | 
nt . I) ‘ , tier m exe ‘ 
INDUSTRIAI ENGINEER AND DRAFTSMAN - gr le rt =) t y ne~« t | 
I ‘ no ri I ¢ ny el I-21 
j } al , i 
ts! t WORKKS MANAGEI Orn CHIEI ENGINEEI ‘ . 
trat work \t ! | | , 


SHOP EXECUTIVI Pract erintendent and tech: grad hant aunerinteadent and cll 
ts 1) rr t te ' 
$5,000, F201 

er Sa So) COS 4 OHO leper I mor ter 


ASSISTANT TO EXECUTIVI (it ter i neineer, wit 216 


woup productive peration “ t ngag vit rowing 1 ASSISTAN'I rO SUPERINTENDENT OR WORKS MANAGER 


CONSTRUCTION ENGINEER. | Steve t ge 28, wish rge manufactu mpar \ Ist. & $1,800 


work Ha ‘ rs exper : ! 
pany for whi now acting pur ns ng I Familiar MAINTENANCE MECHANICAL ENGINEER (it late M ‘ 





tir nal t t y | \ . re ‘ rt ] I) ' 
! publi Age 29. n M < , , ) 
s2000 At | nt emp ‘ I t a4 
ENGINEERR, w xperier in t 

MECHANICAL ENGINEER Age 2 ! pairing power ind boiler ‘ pl t \ 
plant cor ting, t ing, and son 1) | " 1 » Ww I I re t 
vit mat 1 Ww re ft t ‘ Ph ring At pr t ! ( l t 

nt At present emp ! P2005 where ther I t I t | \ 

er tate h-220 


PRCHNICAL GRADUATI rhree years practi xperience it 








| | 
boiler, ge ind power plant work Availabl tter part of June MECHANICAL ENGINEER Experienced it teal 
bin vat wor my g eng | \ 
ors tor nd © ing 1 ‘ gene ! 
WORKS MANAGER. Graduate M.L1 ge of I ug expe Desires position with indust: manufacturing plant 
rienced in the manufacture and design of « trical devices and fittings superintendent or master mechani Competent org 
pecial and automatic machinery, armored cable, flexible metallic tul f handling mer Salary to be commensurate t | T 
ng and conduits, electro-galvanizing, sherardizing. et Specialized F-221 
n the manufacture of interchangeable part applied for fifty patent 
nd had experience in patent litigation Thoroughly conversant wit SALES ENGINEER Practical m nist, t rt 
modern shop organization, efficiency methods, production and handling rienced in drafting room, plant operatic a ng Ag 
men At liberty June Ist P-207 ried Now holding position requiring salesmat i i rt l 
ing ability Desires change and would be availa I 0 
MECHANICAL ENGINEER Fifteen years experience n combu looking for geressive, capable man of integrit t Dus 
tion and maintenance engineering Would like to connect with larg merit, preferably on lary and commission s \ 
rn whe wishes to improve conditions F208 tain straight salar r straight mi ! F-222 


PRODUCTION ENGINEER OR SUPERINTENDENT Successfu EXECUTIVE, ASSISTANT TO EXECUTIVE OR GENERAL MAN 


xecutive Pechnical graduate; 20 years experience in positions from AGER. Over 15 years experience in positions covering 
3 foreman to manager Experienced in revising plant management and office and works manager, consulting onstructior nd eff 
in the introduction of modern systems F-20090 gineering he nt work has been in connection wit! 
munitions At present employed F-22535 
MECHANICAL AND ELECTRICAL ENGINEER Experienced in 
railway management Twenty-four years practical experience Can STUDENT MEMBER Ruckne University Graduat 17 
give good service in office management and administrative service, and chanical engineering course wo years shopwork experier I-224 
assistance in organizing, engineering, maintenance or construction 
work Knowledge and experience with materials of construction MECHANICAL ENGINEER American g 1, marr Ur 
-210 sity graduate Six years experience designing medium and light 
chinery At present employed Best references Desir permanent 
MECHANICAL ENGINEER... Age 47 Thorough and wide experi ind responsible position as designer or in any capacity in w x} 
ence of 25 years in design and manufacture of general machinery rience will be available F-225 


Pelt OF Pate 0 


“ 
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MECHANICAL ENGINEER OR PROFESSOR 
34, married 


Graduate M.E., age 
Three years erecting buildings and machinery. ‘Ten 
years teaching mechanical subjects as steam and gas engine laboratory 
and theory, operating and erecting during summers. Has first-class 
steam engineer's license and practical experience in 
erecting boilers, engines, turbines, condensers, etc. 
direct workmen. At present employed. F-226. 


operating and 
Can plan work and 


INDUSTRIAL PLANT ENGINEER. 
married 


Technical education; age 25, 
Five years practical experience. Desires position as super 
intendent of construction and maintenance, of factory buildings, and 
equipment with growing manufacturing concern where opportunity for 
advancement exists. Experience as designer of modern factory build 
ings and construction engineer on erection. 
good reason for making change. 
per annum. F-22 


At present employed, with 
Salary expected not less than $2,000 


WORKS MANAGER OR ASSISTANT TO EXECUTIVE. Mechanica! 
engineer, age 57. Technical graduate. Fourteen years varied experi 
in design, construction, and installation work, including ordnance 
design, ballistic apparatus, hydraulic machinery and structural steel 
Well grounded in fundamentals of steam and electrical enginecring 
rhoroughly practical, with executive ability, ‘not afraid of work ot 
responsibility Location preferably East or South. F-228 


ence 


STUDENT MEMBER graduating in June from the mechanical engi 
neering course of well known university, desires position in any m« 
chanical engineering line in New York, New Jersey or Connecticut 


PRODUCTION SUPERINTENDENT. Twenty years experience in 
manufacture of interchangeable parts and designing of tools and fix 
tures for rapid production. Experience in engine and automobile parts 


manufacturing. At present located with large factory in Middle West 
F-230 
RAILWAY ENGINEER. Age 37. Technical education. Seventeen 
years experience as railway machinist, draftsman, chief draftsman and 
mechanical engineer. Desires position with railway company, supply 
house or industrial plant, with greater responsibility and opportunity 
At present employed. Location immaterial. Salary $2,400. F-23 
FUEL TESTING ENGINEER. 
neer for large user of coal 
age $4. 


Desires position as combustion engi 
At present employed. Technics! graduate 
Seven and a half years experience in scientific testing of coal 
in industrial plants, for large coal company in Middle West F-25352 
SALES ENGINEER. 
operating company. 
selling of coal. 


Desires position as sales manager for coal 
Graduate, experienced in scientific 
At present employed. F-233. 


testing and 


WORKS MANAGER OR SUPERINTENDENT. 
Practical and technical. 


American, age 45 
Thoroughly familiar with all branches of th: 
manufacturing business from drawing board to sales, on steam, gaso 
line and oil engines—standard, marine and tractor—mining machinery, 
electric motors and generators A.C. and D.C. Vacuum machinery and 
since the war on 18 Pr. shrapnel 18 Pr. H.E. 6-in. and 8-in. Howitzer 
Specialized on efficiency methods, piece, premium and bonus systems, 
using unskilled labor as specialty men on accurate interchangeable 


parts, building and power plant construction. At present employed. 
Best of references. F-234. 


DRAFTSMAN, MECHANICAL. Age 24. Experienced in the design 
and erection of steam power plants, wishes permanent position wit 
power company, with chance of advancement. Not less than $115 per 
month to start. At present employed. F-235. 


MECHANICAL ENGINEER. Sixteen years varied experience in 
testing, design, foundry, chemistry, metallurgy, special devices. Spe 
cial aptitude for investigation work. Desires permanent connection 
with reputable concern leading to technical executive position. F-236 


RESEARCH OR EXECUTIVE POSITION. Technical graduate. 
eight years industrial plant experience, largely in chemical and stee! 
industries Demonstrated ability in work requiring originality, in 
ventive ability and thorough understanding of technical principles 
Effected important improvements factory and power plant designs and 
operations. Capable in handling of men and development of subor 
dinates. Position should offer not less than $3.300 and opportunity 
F-237. 


EXPERT ENGINEER-SALESMAN 


Graduate of leading technic! 
school. Age 35. 


Desires connection as salesman or sales manager wit) 
concern manufacturing pumping machinery, air compressors, or in 
ternal combustion engines. 


Fourteen years sales experience in this 
line. 


Thorough, capable and aggressive and can secure results. Best 
of references from past and present employers as to integrity, honesty 
and ability. Minimum salary considered $2,500 New 


per annum. 
York City or vicinity ; available on reasonable notice. F-238. 
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SUPERINTENDENT. Age 36. Practical tool-maker with 18 years 
experience in light and medium interchangeable manufacture and has 
held all positions up to and including superintendent 
F-239. 


Desires change 


MANAGER, MECHANICAL AND MARINE ENGINEER; 
college graduate, age 56 


French, Italian 


designer ; 
married, American citizen, speaks English 
Spanish, some knowledge of German. Three years 
practical experience as marine engineer Six years district manager 
of electric illuminating and manufacturing company. Six years expe 
rience in mechanical design of electrical machines with two leading 
American manufacturing concerns; expert calculating engineer At 
present employed: five years in present position 
in U. S. or abroad. New York City preferred 


; open for engagement 
F-240 


CEMENT MANUFACTURING DESIGNING ENGINEER Cornell 
vraduate with 20 years’ experience designing 


, constructing and operat 
both wet and dry processes; broad 
engincering and executive experience 
nection where results count F-241 


ing cement manufacturing plants 


wishes to make permanent con 


INDUSTRIAL 
Nine years 


ENGINEER 
experience in design 


CHEMICAL PLANT EXPERIENCI 

construction, operation and mainte 
nance of industrial plant machinery and power plants Wick 
ence in purchasing materials, handling all classes of 
ical plant design and maintenance. F-242 


experi 
abor and chem 


WORKS MANAGER Mechanical engineering graduate 


37 years of 
age, having had several years 


successful experience as factory mana 
Prefers New England location 


concern in which an interest may be secured F-243 


ger, desires te 


make 


change with 


growing 


EXECUTIVE POSTTION wanted by 


Twelve veoars 


American, technical graduate 
experience in stecl plant and general engineering work 
At present employed Will arrange for New York interview 244 


The question may naturally be asked by the busy manufac 
turer: “Of what special economic value is all this caretul 
adherence to system and detail in the training of boys fo 
factory work, and what are the results obtained for the outlay 
of money required to maintain the training department and 
school, with the necessary corps of foremen, assistant foremen. 
instructors for the class rooms, clerk, stenographer, 
The this: there are 


times when it is practically impossible to seeure enough good 


ete.?” 
answer is Every manufacturer knows 
journeymen to fill the departments of his factory with com 
petent, skilled help. He is often compelled to take into his 
shoys unskilled labor and break them in on one or two opera- 
tions in order to turn out the required amount of product. 
Furthermore, there is a demand at all times in the larger estab 
lishments of the country for skilled labor, and this is where 
the economic value of training boys and young men is plainly 
demonstrable. 

Out of a force of 400 to 500 apprentices, approximately 120 
will graduate each year from the four-year course and hold 
certificates as journeymen. From 60 to 80 per cent. of this 
number will remain in the factory for a longer period than one 
year, and it is safe to assume that a reasonable percentage will 
remain for an indefinite period. 

What is the result?) There is a constant influx into the fae- 
tory of young men possessing not only a knowledge of one of 
the several trades necessary, but trained in the various shop 
practices and routine of the factory in which they have been 
schooled. If these young men remain for a term of years, 
the emplover gains the advantage of their services during the 
most active period of life, when the energies of mind and body 
are at their best. Furthermore, the chances of their continuing 
loval and faithful to their employer’s interest during their term 
of employment are, on the average, much greater than would 
be the case with newly engaged employees coming from othe: 
and distant localities and having little or no interest either in 
the eity or the factory in which they are employed.—A merican 
Machinist. 
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A Review of Engineering Progress and Attainment in Mechanical Engineering and Related 
Fields, Including a Digest of Current Technical Periodicals and a Selected 


List of 


Notes the 


Equipment of Laboratories—Investigations in 
Progress—-Changes in Curricula 
AS. 


from Engineering Colleges 


result of inquiries by Tue JourRNAL, data have been 


ired from many of the schools and colleges which 
vive courses of instruction in engineering, upon certain 
features of the professional work which they are under 
taking. In particular, information was sought upon (1 
characteristics of the laboratory equipment and the kinds ot 
investigations in which the different institutions specialize; 


tests or researches which have recently been under way o1 


w tite are in prospect, (o Important changes in e¢urriculum 


L hie ephes have been summarized and the first installment 


ot the information reeeived is given below. In this connection. 


attention is called to the summary of what is being done by 


student bodies of the various colleges in military prepared 
the Student 


JOURNAL. 


ness and service to the country, as recorded in 


Sections’ Department of this number of Tut 


Jounxs Hopkins UNIVERSITY 


RESEARCH WORK 


Separation of Tar from Coal Gas: |t is hoped to develop a 
type of separator which will be simpler than those now in 
use and show an improvement over present methods of re- 
covering the very valuable residues from the gas-manufactur- 
Ing processes, 

Cooling Water for Power-Plant Purposes: A new type ot 
spray head or spray nozzle has been developed for finely di 


(Fig. 1). This 


handle about 250 g.p.m. as compared with 40 


viding large quantities of warm water eal 
satisfactorily 
or 50 g.p.m. in the ease of other types. The capacity of the 
new nozzle and the fineness of division of the water are con 
trollable from the side of the spray pond, and the nozzle can 
be flushed or freed from sediment or solid matter by operating 
the adjusting means. Probably the most effective known means 
for cooling water in large quantities is found in the forced 


draft cooling tower, which is particularly effective because the 


cooling effect is controlled according to requirements. The 
newly developed spray head provides for complete contro] in 
a manner comparable to that of the foreed-draft tower. The 


expense of installation and operation of a pond is very much 
smaller than that of a foreed-draft tower. The investigation 
of the whole question of cooling water is still in progress. 
Pumping Water with the Discharge from a Gas-Engine 
Cylinder: A device has been developed by means of which 
water can be elevated by attaching a spring-loaded relief valve 
to the eylinder of an internal-combustion engine and connect 
ing it with the combustion chamber. Immediately after each 
explosion this valve discharges a certain portion of the hot 
gases through a nozzle similar to that of an ejector, and by the 
expansion of these hot 


drawn 


gases through the nozzle, water is 


from a suitable supply reservoir and is discharged 


Engineering Articles 


through a pipe leading away from the relief valve By 


means large quantities of water have been elevated to a height 


of about 75 ft. Enough of the hot gas of explosion is left wu 
the cylinder at each working stroke to cause the engine to 
continue to operate, additior lo pumping water. Upor 


closing the reliet valve, the engine can the tull load for 


carry 


which it is designed. This pump may have application in var! 
ous regions where irrigation and reclaiming works are unde 
way. 

Concentration of Metal-Bearing Ores by Flotation It 1s 
supposed that flotation is caused by the fact that certain oils 
will wet metal, while they will not wet or adhere to non-metal 
bearing rock dust. Ordinarily compressed air is blown into 
the mixture of ore and water and oil. It has been found nee 
essary in many cases to heat the air or the water, and tf el 





Fia. 1 


New Type or Spray Nozze 


to supply some carbon dioxide with the air. The discharge 
from a gas-engine cylinder is not only hot, but it contains some 
like 10 


discharge 


thing per cent of carbon dioxide, and the gas-engine 


makes an excellent agitating medium, because of 


the high velocity with which it is discharged from the evlinder 


These facts have led to the development of an agitator for use 


in the flotation process. The means are similar to those above 
described for pumping water. In both eases it is not the 
ordinary exhaust from the engine which is used, but sigh- 
pressure gases which would otherwise remain in the evlinder 
during the working stroke of the engine. Tests made show 
that a very satisfactory concentration is obtainable, and tenta 


tive arrangements have been made for trying the method at a 
mine, 

Cleaning of Used Lubricating Oils: A new type of agitator 
tor liquids has been developed, suitable for producing very 
minute subdivisions of liquids containing finely divided solids. 
It has been applied to clean used lubricating oils, particularly 
trucks and the like. 
the finely divided carbon or other 


those of automobiles, By the use of the 


agitator solid matter can 
be very easily and cheaply separated and the oil rendered 
suitable again for its original purpose. 

Design: 


power plant was designed with a view to investigating impor 


Smoke-Stach The smoke stack of the university 
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tant problems, and means were provided for taking accurate 
and extensive measurements of pressures, velocities, tempera- 


tures, ete., during the operation of the plant. Various prob 


lems are being investigated. 

Measurement of the Air Required for Combustion in Fur- 
naces: Means have been provided tor measuring all of the 
all supplied to the Taylor stokers under two of the boilers 
in the power station, The determination of the size of blow 
ers and the engines for operating 
the 


the 


them depe nds directly upon 
This 
but 


a knowledge ot amount of air required, matter 


affects not only operation of boiler furnaces, also 


furnaces used in connection with the iron and steel industry 


in metallurgical processes. Some tests have already been con 
cluded. 

Losses in an Ammonia Refrigeration System: <A very com 
plete ammonia-compression system for artificial refrigeration 


investigation 


is available in the mechanical laboratory, and an 
is under way for the determination of the losses of energy and 
the locations at which they take place. Means have been pro 
vided for accurately 


ated in the 


measuring the quantity of brine cireu 


refrigeratin and this means of 


g pipes, measure 


utilized for 


the 


ment is being another investigation, namely, the 


determination ‘of coellicient of discharge of a hydraulic 


weir when brine of varying temperatures and densities is pass 


Ing the weir. 


Cracking of Petroleum Vapors: The 125 hp. Diesel engine 


in the laboratory has been used for compressing petroleum 
vapors to a high pressure in a very brief period of time, with 
the object of producing separation of the vapors into sue 
products as gasoline, ete. An investigation of this problem 
has been carried on, and it is eX] ected that the results will be 
published at an early date. 

Recovery of By-Products from the Distillation of Carbon in 
the Manufacture of Coke and Gas: In response to the demand 
among the industries for specific information for the produe 
tion of artificial dyes, drugs, explosives, ete., a laboratory is 
being equipped for work in this important field. A fund of 


about $6,000 has been subseribed by the principal gas and 


coke 


companies of this country, and the equipment is now in 


The 
plant will be conducted jointly by the Department of Mechan 


process of erection. Instruction and operation ol the 


ical Engineering and the Department of Chemistry. 


LEHIGH UNIVERSITY 


Equipment: Engineering testing laboratory, also physical, 


electrical, chemical, metallurgical and mining laboratories. 
The engineering laboratory has a boiler equipment of two 
water-tube boilers rated at about 100 hp. each. In the heat 
and light plant there are three 250 hp. Stirling boilers. The 
engine room of the laboratory contains a vertical triple- 


expansion engine of 75 hp., a 60 hp. compound two stage 
Ingersoll air compressor, a complete set of Westinghouse ait 
brake belt 
mometer, a Cochrane feed-water heater of 250 hp. capacity. 
the 

Simple 


General 


apparatus, two large condensers, a large dyna 


contains units of 50 


Ball 


alternating 


The engine room of house 


L100 


power 
horizontal 


Electric 


and kw. rating. engines are 


direct connected to eurrent 


cvenerators. 


The laboratory for testing materials contains a general 


testing section for iron and steel, a cement and concrete 


section, and a hydraulic section. 
of 10 ton capacity commands the entire central portion of 
the the 
The general testing section is equipped with ar 


building in’ which testing of large specimens is 


earried on, 
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An electric traveling crane 
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S00,000-Ib. Riehle vertical screw testing machine; a Olsen 
universal testing machine of 9300,000-lb. capacity; smaller 
machines for ordinary tension, compression, transverse and 


torsion 
The 


rolls, screens, 


tests. 


mining laboratory consists of a gyratory cruslier, 


Huntington mill, classifiers, concentrators, 


jigs, 


vravity stamps, amalgamating plates, grinding pan, ane 


evanide plant, with the necessary apparatus. The 
for testing samples contains a small jaw crusher, a smail 


separator, 


eyratory crusher, rolls, sample grinder, a magneti 


and a small air compressor. A special department is pped 
for flotation methods. 

I pe mental Wor Determination of the coetle tf OL <x 
pansion of sihea brick; physical tests on properties of col 
erete columns. 

CoLuMBIA UNIVERSITY 

equ / ment: Oniv about 10 per cent of the researe OK 
the mechanical-engineering department s «done at otin l 
versity, so that the laboratory equipment is used , 
teaching. 

I jie j i 1 ; fests lor obfamite aat 
casually indertake and ther only unde special ¢ culnstances 
Che revulat aboratory work for students is conducted o ines 
which are distinetly research im character. Ninety per cent ot 
the research work is done in the field and consists of so muet 
in researeh but 1 vhat is called developme t work 
invention, putting it into practical form to see er it 
work and modiftving it until it does work his we Is 
done tor interested parties 

Development Wor The skill and expene ‘ 
seareh stalf is reserved ton develope 1 ork 1 ‘ there 
is a distinet eommereial or selentifie end clear! elit iT 
fore the start. People who do the work are the - ney 


staff and the en plovees ol the firms terested 1 results 


work is paid for by the firms. Students are rarely used and 
when they are used, thev ar only permitted to make eadiigs 
or make ealeulations on results. All kinds of researches are 
uidertaken except on material of construction and on pure 
mechanism. “The tormer are taken care of in the 1 engl 
neering and metallurgical and mechanical engineer depart 
ments of the university. The latter are also taken care of else 


where. Some desigi work 1h} pure mechanisn 


new machines is undertaken, however, this design gon hand 


in hand with the shop work. The nature ot 


of the researches undertaken is almost entirely thermal ot 
chemical. The work Is concentrated on processes oO. a tnernu al 
or chemical nature and equipment for properly carryi then 
out. The work ranges trom small isolated problet s to prob 


lems oft large plant installations. Following is an outline of 


the organization as proposed: 
Industrial These 


De velopment Laboratories: 


created for the purpose of promoting the welfare of Americar 


manufacturing mstitutions through 


a Furnishing equipment and the services of the best scientific 
thought in creating, perfecting and introducing improved 

methods of economic production of commodities and in 

dustrial services 

industrial development 


bh Training engineers in the seienee ot 


to the establishment of more economie operating condi- 


tions in manufacture. 
This service might be rendered through the following means: 
a Transposition of new and important principles into indus- 


trial and operating units and their perfection into com 
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mereial possibilities : lor eXan ple, thre discoveries misc \ 


the ehemist in lus laboratorav night be worked out o ' 
mia facturing seale and yj lans and specifications may be 
made available to the manufacturer 1 developing 
es of dustry or mm perteecting old ones 
\ - al ake elo ment of old processes and ‘ hice 
‘ n a i pre erie | lo meet yey POCONO ( 
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shi ests 
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roperties, drainave sewers, varbage disposal, street Publications Most of the material of the researches is 
clea v. paving and many other engineering activities of , 


mitnierpality 


Lu: boratory researe!] on problems ol allied interests; as, Tor 


] 


example, ascertaining the cause of the failure of rails, the 


tailure of concrete structures, the corrosion of steel struc 
ires, the rational conservation of natural resources, sueh 
as more eeonomie methods ot mining, more eeonomr« 


power generation, more economic methods of distributing 


commodities and sueh problems 


Service to the national government in connection with th 


Army and Navy equipment, ete, 


The plant proposed for this purpose includes the tollowing 
buildings : 


published because it is obtained for pri 
sometimes some ot the results are 1! 
veneral lnterest whic could 1) operly 
department promises in future to ask 
to publish material through the Society 

Curriculum: Theses are no longer 
thus gained is devoted to direct work. 


the four-year courses of the old style. 


ate parties lioweve! 


] 
we Torm of priveiples of 


be published, and the 


permission of its elents 


required, and tlre tite 
This vear is the last of 


There is still one class 


left to be graduated this vear. ‘Next vear is the beginning of 


the complete operation of the three-y 
prece « | by tiree vears 1 eoll re. [ 


in Columbia on the same basis as law 


ear ebgzineering courses 
lus will put engineering 


and medicine. So far 


Columbia is the only institution in America which has estab 


lished the three year courses In engineering, 
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
Equipment: The new engineering laboratories cover an area 
of about 70,000 sq. ft. Before planning the laboratories a 


study was made of the equipments of other engineering 


schools both in this country and abroad. Leading steam. 
hydraulic, and refrigerating engineers. were asked to criticise 
the preliminary plans and assistance of great value was ob- 
tained through this means. The equipment of the laboratories 
was selected with the following objects in view: first, to give 
a student practice in such experimental work as an engineer 
in the pursuit of his profession is called upon to perform; 
and second, to provide ample facilities for original investi 
The 
tory is divided into six branches, material testing, steam and 


gation and research in engineering subjects. labora- 
compressed air, hydraulics, power measurement. refrigera- 
tion and gas engine, and an expert in the particular line of 
experimental work is in charge of each branch. 
Experimental Work: Design and construction of a machine 
for testing the crimp in tire fabric; tests of the relative wear 
of knit goods and design of machine for this purpose; economic 
investigation of central station conditions in several towns to 
determine whether or not the respective loads can be more 
economically operated from a common source; study of thie 
effect of pressure on the temperautre at which spontaneous 
combustion of liquid fuel (gasoline, kerosene and some heavy 
oil) takes place; investigation of the heating of an auto- 
mobile tire; study of the relative strength of rolled and cut 
serew threads in soft steel bolts; study of the theoretical 
possibilities of the different refrigerants and of various 
domestic refrigerating machines on the market, to determine 
those most desirable for domestic use; investigations of the 
effects of high-pressure steam on power plant operation: 
due to duration of 
heating; determination of the respective lengths of copper, 


investigation of the strength of rivets 
iron and brass pipes to give best economy in water heaters; 
investigation of the physical properties and performance 
of the Baush Universal joints; investigation concerning the 
effect of 


steel; design of a hygrometer; investigation of the strength 


rest, after over-straining, on the 


of phosphor bronze under varying thermal conditions; in- 
vestigation of the strength of steel in the blue heat regicn; 
effect of reabsorbed moisture on fir and pine timber; study 
of wood preservatives; investigation of the effect of different 
sizes and aggregates in bituminous pavements; investigation 
ot skew and plain arches of the same general dimensions; 
investigation of oyster shell conerete; effect on conerete of 
the time of mixing; study of the effect of various water- 
proofing compounds on concrete; effect of steam on concrete; 
strength of various types of rope; study of substances to 
prevent cement from setting; streneth of magnesium alloys; 
glue. 


strength of composite cables; strength of 


LELAND STANFORD JUNIOR UNIVERSITY 


Equipment: The laboratory includes a good selection of 
apparatus for ex} erimental work in fuel analysis, power plant 
work, automobile testing, friction and lubrication, refrigera- 
tion, hydraulics, hydraulic machinery, and aerodynamics. 
The laboratory for aeronautics has been developed along orig- 
inal lines in many respects. While it comprises the usual 
tunnel for testing models in an air-eurrent, the main purpose 
at present is to carry out tests of various propellers. In this 
connection several novel instruments, permitting to carry out 


measurements of very high precision, have been developed. 
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elastic limit of 
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An interesting feature of some of these instruments is the 
application of the telephone receiver for location of the exact 
points in space or time which it is desired to determine for 
the purpose of measurement. The use of the telephone re- 
ceiver in such connection, by no means usual in mechanical 
measurements, permits a considerable simplification of the 
measurement itself without sacrificing of the precision and to 
a certain extent eliminates the personal equation of the experi- 
menter. 


Experimental Work: Tests on oil heaters and coolers: in 
vestigation relating to thickness of oil film in journal; investi 
gation on flow of oil in pipes in cooperation with the U.S 
Bureau of 


Mines; investigation of air propellers for National 


Advisory Committee for Aeronautics; research on strengt! 
and durability of gear teeth under grant from Engineering 
Foundation. 


Curriculum: The courses of instruction have been recast to 
fit in with the four-quarter system which the University has 


adopted, to become effective in the next academic year. 


CASE SCHOOL OF APPLIED SCIENCE 


Experimental Work: During the past year the mechanical 
engineering department has made a special study of the fuel 
problem in Cleveland, and has been devoting its energy to 
the saving of coal in several of the small and moderate-sized 
The 
fuel problem has been a very acute one in Cleveland during 


independent power stations in and around Cleveland. 


the past year, as indeed it has been all over the country. 
Since the department is very well equipped to handle such 
problems, it can do the most good in devoting its energy in 
this direction. 

Curriculum: Additions have been made as follows: a special 
course on the manufacture of high explosives and shrapnel, 
shells and time fuses; a course in field surveying adapted to 
military needs; modifications of the courses in physics and 
electrical engineering. directing the attention of the students 


to the application of electricity in warfare. 


UNIVERSITY OF WASHINGTON (SEATTLE) 


Equipment: Usual apparatus.for student experiments on 
steam and gas engines, air compressors, and structure of ma- 
terials; provision for research work on a 27-hp. gas producer, 
involving the use of mill refuse and bark; on a 2-ton refrig- 
erating compressor plant; on lubricating oils; and on fuels. 
A dynamic balance for measuring wind pressures is being 
installed in the wind tunnel and it is expected to carry on 
an extensive series of tests on aerodynamical engine?ring prob 
lems. 

The growth of ship building in this vicinity has been so 
great that the department expects to add a number of naval 
architecture subjeets for the coming school year, and a new 
man to carry on some of this work and to handle the aero- 


dynamic laboratory will be appointed during the coming 


summer. 


Curriculum: Changes are proposed involving reduction in 


hours for mathematics, so as to have calculus for a year only, 
unifying the engineering courses for the first year at least, 
and the addition of a course involving engineering problems 
for the freshmen. This course is to be so arranged as to at- 
tempt a training in method and concentration, as well as to 
give insight into the nature of the work to be found in each of 
the engineering departments. 
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News of Other Societies 


National Association of Cotton Manufacturers’ 
Convention 


HE convention met at the Copley Plaza Hotel in Boston, 
T April 25 and 26, and was one of the most notable in the 
history of the organization as regarded attendance and in- 
terest of the program. It was also more diversified than 
usual, as it included in its numbers many representatives of 
other textile associations, from the South, West, and Canada. 

The most important feature of the convention involved 
the report of the Committee on Enlarging the Scope of the 
Association. The general idea of broadening the activities 
of the association met the hearty approval of practically 
the whole membership. An essential feature of this broaden- 
ing is the creation of a new class of membership—to be 
known as Sustaining Members, who shall contribute to the 
funds of the association on a payroll basis, no annual assess- 
ment being less than $50, nor more than $500. These sus- 
taining members will enjoy the full privileges of active mem- 
bers and will also be entitled to such direct service as the 
National Council may be able to render. 

The program differed materially in general character 
from those usual in former years. No printed papers were 
distributed, and, with the exception of the session on Wednes- 
day afternoon, the topics under consideration were arranged 
in groups under the direction of different chairmen, who 
opened the discussion of subjects on which various members 
had come prepared to speak. This plan proved of greater 
interest and led to wider participation in the debate. 

A number of technical papers were presented. John A. 
Stevens, Mem.Am.Soe.M.E., discussed the evolution of the 
steam turbine in the textile industry. He pointed out how 
from surprisingly small beginnings in 1883 the steam tur- 
bine has grown to such proportions that it has invaded 
practically every field formerly oceupied by the steam engine, 
which is due to’its many advantages as compared with the 
reciprocating engine, which advantages he carefully enumer 
ated. It is an undisputed fact that the turbine in sizes over 
1000 kw. has superseded the steam engine, and even in sizes 
200 to 1000 kw. the advantage is still in favor of the tur- 
bine, particularly in sizes of over 500 kw. He covered the 
subjects of low-pressure turbines, mixed-pressure and bleeder 
types, and the use of reducing gear, and gave illustrated 
deseriptions of representative mil! installations. It is ex- 
pected that a more complete abstract of the technical features 
of the paper will be given in an early issue of THe JOURNAL. 

Representatives of the Federal and Canadian Bureaus of 
Forestry and of the Southern Pine Growers’ Association gave 
several papers on mill roofs and decay of timbers. 

Arthur N, Sheldon, Mem.Am.Soe.M.E., diseussed the con- 
ductivity of mill roofs and methods for preventing condensa 
tion. He brought out that a certain thickness of roof is 
necessary for a given humidity, the thickness increasing as 
the humidity inereases. The paper is based on experiments 
with eonerete and plank roofs with various kinds of in 
sulation. In the course of the paper the speaker pointed 
out that if the temperature of the underside of the roof 
coincides with the dewpoint for the particular humidity and 
temperature in use, there will be condensation. If the tem- 
perature of the underside of the roof is above the dewpoint, 
there will be no condensation on the underside of the roof, 
but condensation will take place somewhere in the interior 
of the plank, depending upon the heat gradient between the 


inside and outside temperatures of the roof plank. Hence. 
while it is easy to design a roof which would have no con- 
densation on the underside, it is practically impossible (unless 
at considerable expense) to design a plank roof with no 
condensation on the upper surfaces, or somewhere in the 
interior of the plank. The speaker proceeded to give a com- 
parison of a concrete roof properly insulated and a wood 
roof of proper thickness and insulation to prevent condensa- 
tion. A diagram was shown indicating that a thickness of 
the roof plank of a little over 3 in. would be required, 
while a 4-in, conerete roof plus 1 in. of cork board would 
give approximately the same insulation. The prevention of 
condensation on the underside of the roof planks does not, 
however, eliminate the possibilities for decay, because there 
is always condensation between the roof covering and the 
roof boards during cold weather. It would therefore seem 
absolutely necessary to treat the wood timber to prevent 
decay. 

Methods for identifying fungus growths were discussed 
by H. N. Lee, of the Forest Products Laboratory, MeGill 
University, Montreal. The speaker outlined a course of in- 
vestigation from which he hopes to be able to determine just 
what fungus is doing the damage to any wood, even if the 
fungus has not produced any characteristic fruiting body 
by which it would be immediately identified. He even hopes 
to be able to tell it from the effect on the wood itself when 
the fine threads of the fungus do not show. When this is 
done, any one having trouble from wood decay will have only 
to send to the laboratory a sample of the wood and the labora- 
tory should be able to tell what fungus is at work; then as 
soon as this matter is worked out, it can be determined what 
change of humidity conditions is necessary to stop the de- 
velopment of the fungus, and with it the rotting of the 
wood. 

At the banquet on Wednesday evening, April 25, Henry E. 
Crampton delivered an address on the Council of National 
Defense and the Cotton Industry. The speaker stated that 
there is a comprehensive plan being followed by the ad 
visory commission of the Council, and a great deal more is 
being done than gets into the newspapers. 

The papers of the Thursday session, April 26, were de 
voted to commercial matters and questions of health insurance, 
factory safety and sanitation. 

A very complete and careful account of the proceedings 
of the convention will be found in the Tertile World Journal 
for April 28, 1917, from which the facts of the present aecourt 
were mainly taken. 


National Electric Light Association Convention 


| ype of meeting at Atlantic City, as original® 
arranged. the National Electric Light Association changed 
its plans because of the war and held this year’s convention in 
the Engineering Societies Building, New York, May 9 and 10. 
As characterized by the Electrical World of May 12, from 
which the main facts of the following account are taken, it 
was essentially a war convention. From the opening words 
of the president, Herbert A. Wagner, to the final adjourn- 
ment, half a day earlier than anticipated, the serious re- 
sponsibility resting upon the industry to make the best use of 
its facilities for the country was the dominant note of the 
business transacted. 

The proceedings of this convention in their outward mani 
festations were vastly different from the usual sober and 


humdrum course of meetings of engineering bodies. Follow- 
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ing the appointment of the committee on the President's 
address, a bugle was sounded, a squad of khaki-clad men 
marehed in and the flag was raised, while the convention 
joined in the patriotic strains of * America.” 

rhe question uppermost in the minds of those in attend 
ince, as to “ How can we best serve?” was answered in the 
Pubhe Policy Committee Report by saying that both as com 
panies and as an industry the members of the N.E.L.A. ean 
most effectively serve the nation by a continued maintenance 


of reliable service on the part of the public-service utilities, 
by conserving the health and safety of the public, and also 
by turnishing information and assistance to the Government 
rough its organizations and teelinically trained men. 

Jolin W. Lieb, Mem.Am.Soe.M.E., who was elected want 
president of the association, spoke informally and presented 


Intormation = ¢ 


n experiences in England, where 
e arguments of the companies supplying electricity se 
cured temporary exemptions from eall to the colors tor then 
nost important men, which gave them time to rebuild their 
rganizations. He also called attention to the great difficulty 
making the proper adjustments for the care of dependents 
of emplovees who go to the front without at the same tim 
iptine the companies, and stated that it is still a moot 
question as to what may be exactly the best pohey to b 
ursued, 

r same problem was discussed by J. E. Aldred, who 
as large business interests 1 Montreal, Canada. Whol 
e original intention was to pay the men who went to th 
ront the difference between their regular wage and what 

Government gave them in the service, the plan was 
abandoned afterwards, to some extent, in favor of what is 
known as the Patriotic Fund. This, however, was not be 
cause the burden imposed on the compares Iy the former 
plan was excessive. In facet, the proposition not only stimu 
lated enlistment, but also helped maintain the elhiciency ol 
the oree left at home, so that in the case of the Montreal 
Light. Heat & Power Co. 30 per cent more business was 
done than in any previous year of its history. The change to 
what is known as the Patriotic Fund resulted from pressure 
from the agricultural sections. 

L. <A. Ferguson, Commonwealth Edison Co., Chicago, 
described a plan adopted by that company, but tentative to 
the extent that it is definite only until August 1. This is 
hased on the theory that the company shall not pay anything 
to the man himself who goes to the front, but that it shall 
provide for the dependents he leaves at home. 

Of the papers presented in the technical sections, the one 
of greatest interest to mechanical engineers is the report ot 
the Prime Mover Committee, of which J. M. Graves, Mem. 
Am.Soc.M.E., is chairman. The report discusses turbines, 
@ondensers, station auxiliaries, stokers, refractory materials, 
coal handling and storage, weathering and spontaneous com 
bustion of coal, ete. Feasibility and practicability of higher 
steam pressures, condenser cleaning, economical steam veloci 
ties and pressure drops, station instruments, analysis of 
power requirements of station auxiliaries, and treatment of 
boiler teedwater are also discussed, and comments made re- 
garding Diesel engines, progress of waterpower development, 
operation and maintenance of hydroelectric stations, ice 
handling methods and waterwheel testing. 

The report states that there has been a great increase in 
the number of orders for large prime movers, the develop- 
ment of large condensers, boilers, stokers, and auxiliaries 
keeping pace with the development of the turbine. The 
largest turbine so far developed is rated at 70,000 kw., and 


the largest condenser on order has 100,000 sy. It. ol tubs 
surtace, 

The tendency in regard to circulating pumps is m_ the 
direction of more water per pound of steam. With steam 
turbine drive the general trend is toward high turbine speeds. 
Development work during the past vear has been along the 


lines of adapting the underfeed stoker to bigh-ash Middl 
Western coal and to henite, both of whiel ure ow ben 
handled with entire satisfaction 

Owing to the inereased rating of boilers the firebrick su 
faces have been proportionately increased and higher tem 
peratures have produced greater expansion and coutraction 1 
them, so there are more frequent failures both im arch and 
side walls. Vanous methods have been tried to strengthe: 
the flat walls, but with little suecess. Buttresses built inside 
of the ecombustio chamber were burned off a very. short 
time Sheet-1r inives weve also trel, but were melt 
down as soon as the firebmek imside had been burned away 
or partly destroved by slag 

Several pages of the report are devoted t an eNXtelsive 


disc isso! by | A \\ alls “ the question of prote Liat caeral t 


different torms of ice. ineluding frazil and anchor 1 
Is pomnted out that at) thre first formation of trazil 1ee 
not quickly observed, the ie will aecumulate so fast as f 
make a shutdow inevitable (ne means of detecting 
onset of ftrazil or ground ice is to immerse a chal in 1 


flowing water of the forebay and examine it everv half hou 
or ottener. Frazil or anchor ice cannot torm until the ten 
perature oT the wate1 drops to freezing: henee a graplnie thet 
mometer will, in many cases, serve as a warnl against a 


threate from this cause 


< 
= 


National Fire Protection Association 


/ ei the al al mee Y, OI the National live Protectio 
Association, held at Washington, D. C., May 8-10, 1] 


inant subject for discussie vas the me and unusual fire 
hazards and danger to life and property created by the stat 
ot war. and which demand the utmost vigilance o the par 
oft the state, mu ieipalities, and private individuals Definite 
recommendations were made whieh imeluded the following 
The adoption I) mit ieipalit es of the standard buildin y Code 
ol the Board ol hive | derwriters, and bw the state, of 


mum building requirements for its puble institutions; the 
enactment in each state of a fire marshal law: inspection of 
buildings by city fire marshals; levving the cost of extinguis! 


lio 


ing preventable fires upon eitizens disregarding fire-preve 
orders: more extended use of the automatic spr ikJer; study 
of the technical survey of cities made by the Beard of Fire 
Underwriters in regard to fire risks and efficiency of fire fight 
ing apparatus, and the edueation of the children and the public 
generally in careful habits regarding the use of fire. 


Among the re} orts cliscussed were the following ol partieu 


lar interest to mechanical engineers: 


Uses of Wood in Building Construction. Contaming a new 
standard for mill construetion, with data on the decay of wood 
and its prevention; and the strength of timber and how to 
calculate it. 

Roof Openings (skylights) and Cornices. 

Standards for Pipe and Pipe Fittings. Containing speeiti 
cations and tabulated dimensions of sprinkler pipe fittings, 


ineluding long-turn fittings. 


Explosives and Combustibles. Dealing mainly with fuel oil, 


acetylene gas for welding and lighting, and gasoline, with sug 
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gestions regarding the safety of acetylene apparatus and the 
sate use of motion-picture film. 


Safety to Life. Dealing, first, with the number of occupants 


permissible in a building, basing the number on the stair ca 


pacity with a view to safe exit in case of fire; and second, 


classification of the occupants of buildings by inflammabuility 


of materials manufactured, stored or used. The first part ot 


the report is comprised mainly of a tabulated form showing 
the capacity per unit of stair width, and the second part of ar 
elaborate list indicating the materials manufactured or handled 
and the risk involved according to whether the property would 


be considered as of “low inflammability,” “ moderate inflam 


mability,” or “ high inflammability.” 


immunition Manufacture and Safeguarding of Industria 


Plants. This timely paper treats mainly of the situation exist 


it) 


vy in the manufacture of artillery ammunition and of smal 
arms ammunition, 
\ briet description is given of the types of shells and car 


tridges used and of the processes of manufacture. Suggestions 


ire made tor safety in manufacture, and the important tea 


ture of guarding ammunition plants which are subject to at 


tack by agents of an enemy is considered, with definite recom- 


mendations calling tor such provisions as the following: ade- 


quate teneing in ot property 


; armed guards; adequate lighting 


of yard and ftenees; wiring fenees with charged electric wire 


connected with tell-tale device which will give a signal in ease 


of a short-cireuit; bars or screens at windows ;-patrol organiza 


The report goes into these matters very fully and 


sistance Construction. The important leature ol this 


Fire-Re 
report is the discussion of what has been designated as * full,” 


‘ partial” and “temporary” protection in order to indicate 


e fire-resistance qualities of various materials and types of 


construction. 


(‘onterences have been 


held by 


associations, including The American Society of 


representatives of various 
Mechanica 
kine were lra H 


eers 


The representatives of the Society 
Woolson, Chairman of the committee which prepared this re 
and W. C, 


( hairman ot the 


vort, 


Mowry, appointed by John R. breeman, 


Sub-Committee on Fire Protection of The 


\merican Society of Mechanical Engineers. 


At these conferences it was decided that the terms “ full.” 


* partial * one temporary should be superseded by terms 


indicating time, such as 4-hr. proteetion, 2-lir. protection, 1-hr. 


protection, ete. A time-temperature curve, shown in the ae 


companying diagram, was adopted to indicate standards otf 


tire resistance. A scientifically-determined time-temperature 


curve is regarded of so that it has been 


proposed to make the subject one for discussion 


great importance 
at the next 
annual meeting of The American Society of Mechanical Engi 


neers. 


Protection of Walls and Partitions. In this 


report a feature of importance relates to the control of auto- 
matieally-closing fire doors in buildings. A 


O pe nings m 


definite 
mendation is made for the use of apparatus the operation ot 


recom 


which depends on the rate of temperature rise, to replace fixed 
temperature devices such as now used. By such improved 
apparatus the door will be closed in ease of rapid rise of tem- 
perature before a fire will have an opportunity to sweep 
through the doorway and endanger the contents of the adjoin- 
ing room, as so often happens with the fixed temperature de- 
vice, which does not operate until a certain predetermined 
temperature has been reached. The mechanism of the device 
which has been recommended is of considerable interest. 
When a rise of temperature occurs equal to 15 deg. or more, 
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within one minute, the air in an inclosed chamber expands a 
diaphragm plunger and sets into operation a series of releas 


ing levers. Under ordinary conditions the air in the chamber 


is maimtained at atmospheric pressure through the medium of 


a vent, whieh is calibrated to permit rise in temperature of 


TENTATIVE STANDARD TimMe-TEMPERATURE CURVE FO! 


Fire Tests or BUILDING CONSTRUCTION 


(1000 deg. at 5 min 1550 deg. at 30 min., ete.) 


ess than 15 deg. per minute without producing pressure 


enough to operate the diaphragm. 
The seeretary of the National Fire Protection Association 


is Franklin H. Wentworth, 87 Milk St.. Boston. 


AMERICAN CHEMICAL SOCIETY 
The 54th meeting of the American Chemical Society was 
held in Kansas City, Mo., April 10 to 14. 
Like all meetings at this critical period in the life of the 


nation, that of the 


held 


inanimously passed by the 


chemists Was inder the red star of 


war. The following resolution was 


assembled members: “ Resolved, that we reaffirm the tende1 


to the President of the United States of the services of the 


members of our Society in all the fields in which we are 


qualified to aet. The progress of the war thus far principally 
teaches us that modern warfare makes extraordinary demands 


For the 


and suecess of our men under arms we recommend the use, in 


ipon seience, food supply and finance. protection 
their respective fields, of all trained chemists, physicists and 


medical men, including advanced students of these subjeets. 


to this end, in collaboration with the United States Bureau otf 
Mines, we are preparing a census of chemists. With no desire 
to avoid field service for men of training in the professions 
named, we urge that those of special ability be held to the 
work they can best perform. Thus we may avoid unnecessary 
loss from lack of control of the tools and requirements of 
war.” 

In the afternoon a publie session on petroleum and natural 
gas was held, at which several papers were presented. Of 
particular interest to mechanical engineers are those of H. C. 
Allen and E, E. Lyder, on Variations in the Compositions of 
Gas of the Mid-Continent Field, and E. P. Fisher, on 
Experiences in the Use of Oxy-Acetylene Welding in 
Distance Natural Gas Transportation. 


Some 


Long 


The temperature of a boiler tube is within 10 to 20 deg. cent. 
the same as that of the boiler water, and the temperature of the 
tube is affected very little by the temperature of the hot gases, 
but follows the temperature of the boiler water. 
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A Reference to the Spring Meeting of 1916 


T the meeting of the House of Representatives on May 7 
A (all quotations are taken from the New York Times ot 
May 8) Representative John Q. Tilson of Connecticut, a Re- 
publican member of the Military Affairs Committee, discussed 
the manufacture of United States rifles, and disclosed the fact 
that only a very limited quantity of such rifles can be manu- 
factured tor the United States Government within a reason- 
able time because of the difficulty of procuring gages. 

* Do you think that is good information to make public?” 
asked Representative Robbins of Pennsylvania. 

“Everybody knows it except ourselves,” replied Tilson. 
“All our enemies know it.” 

It is interesting to recall in this connection that the facts 
stated by Representative Tilson on May 7 were convincingly 
brought forward more than a year ago by members of The 
American Society of Mechanical Engineers at the Spring 
Meeting ot 1916, New Orleans, in the discussion of Mr. 
Spencer Miller’s paper on Organizing for Industrial Pre 
paredness. 

Among others, F. O. Hoagland stated that while the Gov- 
ernment has at times placed small contracts for rifle-ammuni- 
tion manufacture, no private manufacturer has ever made the 
0.30 Springfield mfle, nor has he any special tools, fixtures, 
or gages necessary for making them. Quick service is not 
to be expected unless several of these concerns are placed in 
condition to meet the demand. Mr. Hoagland estimated that 
it would take about twelve months to prepare the special 
equipment of fixtures, tools and gages necessary for the pro 
duction of, say, 100 military rifles per working day, and 
about hait that time to prepare for 100,000 cartridges per day 
even when a factory has at the start a fair organization for 
similar work. The Government arsenals could be of great 
assistance in preparing the special equipment of fixtures, 
tools and gages, but a few leaders and workmen in each 
plant who are thoroughly familiar with the requirements are 
absolutely necessary in order to get quick and sure re- 
sponse. 

In a joint discussion of the same paper, Frank O. Wells 
and Charles E. Smart pointed out the need for our machine 
shops to be equipped to manutacture munitions ol War at 
short notice. While for over two years all the machine shops 
in the United States had been working for the Allies, yet new 
designs for jigs and fixtures were still upon the drawing 
boards and new gages and tools were being made in hundreds 
of shops all over the country. As a conservative estimate, 
they said, it would require 50 engineers, designers and drafts 
men at least 50 weeks to prepare the drawings for the 17 sizes 
of shells now used by the United States Army, together with 
drawings for gages, fixtures and tools. To produce the latter 
would require probably 800 men well trained and in well- 
organized factories at least five years, calculating 300 working 
days per year. And this does not cover the question of aero- 
planes, rifles,. battleships, or a large number of other impor- 
ant parts of equipment which also must be provided for. 

The manufacture of rifles formed the subject of a communi- 
cation by Fred E. Rogers luminously covering the very points 
whieh Representative Robbins doubted the wisdom of making 
publie at the present time. “The manufacture of rifles,” 
wrote Mr. Rogers, “is a complete process, requiring special 
skill and experience, and with the exception of our Govern- 
ment arsenals, there was at the outbreak of the present war 
perhaps not one plant in the United States properly equipped 
and manned for manufacturing military arms. There are 
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about 800 principal machine operations involved in making 
the parts of the simplest military arm, including the wood 
stock and hand guard. Many ot these operations require 
special machinery, and practically all the parts must be in 
jigs or fixtures wlule machining. When we consider the fact 
that to provide equipment for an army of 1,000,000 from 
2,000,000 to 3,000,000 rifles are required, the size of the task 
of equipping an army of 1,000,000 with shoulder guns alone 


becomes apparent. What the condition of this country would 


be in a sudden emergency we can only quess. Judging from 
the experience of some of our ill-advised manufacturers who 
undertook to make shells, it would be of great confusion and 


enormous waste.” 
K. A. Juthe, in diseussing the experience of American 
manutacturers in the production of rifles for foreign gov 


\ 


ernments, stated that the gage problem was one of the greatest 
magnitude, as it was found that it would take at least 300 
first-class gage makers to furnish the first working set. in 
spector’s set, and the master set necessary for guns in quan 
tities. And when 1000 complete rifles per day is figured on, 
it means that the working sets would be increased from one 
to ten, and the inspectors’ sets from one to five, keeping the 
master set simply tor reference. It was shown conclusively 
that among the total of practically 2500 to 3000 first-class 
gage makers in the country there was no adequate means of 
tackling several different propositions at the same time. 

In regard to tool making, it was found that the jigs, fix 
tures and small tools required would take a small army of 
tool makers. It would take at least 1000 tool makers one 
year to furnish tools of this kind for the output of 1,000 
rifles per day. Theretore, should our Government require, 
say, 500,000 or 1,000,000 rifles per year, our tool plants 
would be taxed to the utmost. 

It appears, therefore, that what Representative Tilson 
stated in Congress did not disclose any military secrets, but as 
J. H. Brophy said at the meeting, “I am under the impres 
sion that it will take vears of pounding away at the facts to 
enlighten the people on this great undertaking of Industrial 
Preparedness.” 

The way the situation has worked out. as announced by 
the General Munitions Board on May 15, is that the Britis! 
Enfield rifle, chambered for regulation U. S. Army eartridges, 
will be used for our troops; and field guns of tried foreign 
types, but of American manufacture, will be introduced into 
¢] 


ie service. Manufacturing facilities for the Springfield rifle 
are not adequate to supply the number of rifles required for 
the foree which the United States will raise ane to replace 
the wastage of such a force. Fortunately the existing small 
arms factories which have been turning out quantities of rifles 
for the British army are equipped to manufacture the Enfield 
rifle in more than sufficient number. 


Engineering Committee of National 
Research Council 


HE first meeting of the Engineering Committee of the 
National Research Council was held on May 3 in the 
rooms of the National Advisory Committee for Aeronautics, 
Munsey Building, Washington, D. C., with Gano Dunn, Mem. 
Am.Soe.M.E., as Chairman. There were in attendance the 
following members of The American Society of Mechanical 
Engineers: Gano Dunn (Chairman), John A. Brashear, Wm. 
F. Durand, John R. Freeman, Hollis Godfrey, George E. Hale, 
F. H. Newell, S. W. Stratton, Ambrose Swasey, and Charles 
D. Young. 
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Mr. Dunn explained the necessity for cooperating with the 


( 


engineering societies and for fixing the relations between 


Engineering Committee of the National Research Council and 


ie Committee on Science and Research of the Advisory Com 


mission of the Couneil of National Defense, of which Dr. 


Hollis Godfrey is chairman. The scope of the work of the 


Kngineering Committee as explained by the chairman is to 
” engineering incidental to research work and not original 


} 


engineering work unconnected with research, although it was 


pointed out at the same time that the line of demarcation 
vet wer these two fields is not very clear. 

Ly | I] Newell the spoke otf the work of the nstitute 

Government Research. This institute is financed pr 


atelv and the work is conducted solelv tor the purpose « 
ping the Government to simplify its procedure and hence 


to economize, and its work has the active sympathy of the 


Council of National Detenss nd the National Researe|] 
Couneil 

Dr. George KE. Hale spoke generally of the relations of the 
National Research Couneil to other organizations engaged 
! ational defense, in working out certain problems of great 
importance, the first of whi Vas protection against torpedo 
attacks. 

As regards the matter ot the organization of the Ie oinee! 

yr Committee the meeting adopted 1 suggestion of John R 
freeman, to the effect that a single head of the Engineering 


Committee resident in Washington should be appointed and 


econter with the other members of the committee and with the 
National Researeh Council 


} 
members ot the 


Wo 2 Durand Was appoll ted Was Ingtor head o thie En 


eineeril Committee—to be known as Vice-Chairman of the 
committee, with Mr. Dur remaining as Chairn 

The matter of dealing with inventions next came up tor 
discussion, 1.¢., whether inventions should be referred to th 


Naval Consulting Board or the Engineering Committee should 


indertake to pass upon them. After considerable disenssion 


the matter was left to be determined by the Engineering Con 
mittee. but the consensus of opinior as that hig t is 
estion OL passing © \ 1 entior Ithout relatio 
nel aspects of the matter. 1t should be eterred to e Nava 
Consulting Board. In other cases the Engineering Committe 


ould eonsider the matter. 


It was generally agreed that as publicity as possibl 

should be riven to the eeds ot the Government the solu 
n of its engineering problems by the engineering societies, 
f 


e understanding, however, that there are certain mat 
ters which cannot properly be made publi 


At the conclusion of th a 


meeting Dr. Godfrey spoke 


e relations of his Committee ot 


eneth with regard to 
Science and Research of the Council of National Defense to 

e National Research Council; but explicitly disclaimed any 
intention of doing research work or of passing upon researc! 
vork in his committee, and stated that all research work, 
vhether engineering or scientific, would be referred directly 
to the National Research Couneil. 


New Equipment on the Lehigh Valley 


HE general tendency in American railroad equipment to 

use heavier and bigger tractive units is well exemplified 
by the recent steps taken by the Lehigh Valley. This railroad 
sueceeded in materially reducing its train-miles in freight serv- 
ice on several divisions by the use of powerful Pacifie type and 
~-10-2-type’ locomotives built by the Baldwin 
Works. . 


Locomotive 


By the ise ol the locomotives yet eel 


Pacifie type 
chester, N. Y., and Coxton, Pa., a distance of 175 miles, two 
last treight trains Vhich were previously aul ) eCavy 


10-wheel locomotives having a tractive effort of 31.000 |b. have 


hee consolidated Chis achievement is all the n vs incant 
s the stretch is by no means an easy one ly ( on to 
Sumn N. Y., about 120 miles, there is a stead) rade with 
i curves, the gradient running as igh as UV 
()) thie Wvyomu oy Division. petweel! Pittsto \thens, 
Pa ‘ Pacific-tvype locomotives are also ~« eavy 
eNXpress passenger trathe. These locon olives re ! the 
ost powe il of their type, with a tractive ettort iS.4 00 1b., 
ore tha twice as much as the tractive eltor the 10 
eel locomotl es whien they replace While 1 mat re ects 
ev resembie the latest desig? ot the Lehig! Valle \l ado 
ocomotives thev ditter ol Liv vrreatel par ( f 
power equipment o1 Live Lehigh Valle ! I ( are 
designed tor bu llig bit WHinous coal. 
Phe 2-10-2-type locomotives are used in slo ! ‘ ee 


between Manchester, N. Y.. and Sayre, Pa.. a distance of 88 


miles vit (0.4 per cent grades | ( ‘ ~ ‘ olves 
li aul 4000 tons and make the S8-mile ru 8) irs, 
nus replacing twe eavy consoldatio oc’ ey 
yur mixture of fine anthracite and soft coal! 

lhe boilers for both of these types have a « cu the 
middle course by which the diameter is increased from 8 4 In. 
to 9466 1 Che seam of the smokebox ring is welded alone the 
op center line of the boiler. All the seams in the firebox, 
neluding those in the combustion chamber, are elded Che 
side and erow sheets are in one piece, bei gy 36 1 ‘ , the 
door sheet is hkewise 36 in. thick, 

] hot! tvpes ot these locomotives the reciprocath smarts 
re ot special steel to reduce their weight. Th ston heads 
ive made ot rolled steel of light section. 1 3 thie it the 


piston-rod hub and 11/16 in. thick at the outside of the web. 


I] t-Spiller bull rings are held i piace oO} f Sic ead 
ya retaining ring which is welded to the pis The 
packing rings are also of Hunt Spill met: \ <tended 
nston rods are of Mikrome steel. 

ihe crankpilis, connecting rods, stop straps ‘ ended 
nston rods are made of Mikrome steel The pis ds are 
eld ‘ isto ead by 1 singi¢ pore a nut 
CK made om a disk 0/ It CK It gs In 

‘ it e circumference \! t Ss be araw up 
Oo S disk 1s cut and bent over « to | es e nut, 

ese ! ocks are made o dead-soft ste« a r sed nly 
nee 

For the foregoing informatiot credit 1s here give to The 


Railway Mechanical Engineer, May 19, 1917. p 131-234 


National Advisory Committee for Aeronauties 


SVROM a letter from the Committee dated April 27. 1917, 


is taken the following information supplementary to the 
ticle describing its constitution and activities in the May 
issue of THe JOURNAL (p. 454). This covers all information to 
date, of which some was not available at the time when the 
May issue went to press, 
To facilitate the work of the Committee the following sub- 


committees have been established: 


Aerial Mail Service, Brigadier General George O. Squier, 
U. S. A., Chairman. 


Aero Torpedoes, Lieut. J. H. Towers, U. S. N., Chairman. 
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Aireraftt Communications, Dr. Michael I. Pupin, Chairman. 

Airplane Mapping Committee, Brigadier General George O. 
Squier, U. S. A., Chairman. 

Bibliography of Aeronauties, Prof. Charles F. Marvin, 
Chairman. 

Design, Construction and Navigation of Aireraft, Brigadier 

A., Chairman. 


Governmental Relations, Dr. Charles D. Waleott, Chairman. 


General George O. Squier, U. 8. 


Nomenclature for Aeronautics, Dr. Joseph S. Ames, Chair 
man. 

Patents, Dr. Charles D. Waleott, Chairman. 

Physies of the Air, Prof. Charles F. Marvin, Chairman. 

Plants, Dr. S. W. Stratton, Mem. Am.Soe.M.E., 

Chairman. 


Power 


Relation of the Atmosphere to Aeronauties, Prof. Charles F. 
Marvin, Chairman. 

Materials, Dr. S. W. 

Mem. Am.Soe.M.E., Chairman. 

Foreign Representatives, Dr. Charles D. Walcott, Chairman. 


Standardization and Investigation of 
Stratton, 


The Second Annual Report of the Committee has just been 
issued and copies may be had on application to the Committee. 


This publication contains reports on the following subjects: 


General Specifications Covering Requirements of Aero 
nautie Instruments 

Nomenclature for Aeronautics 

Muftlers tor Aeronautie Engines 

(iasoline Carburetor Design 


Ixperimental Researches on the Resistance of Air. 


The Committee has also investigated the facilities available 


in various colleges, technical and engineering institutions, and 


among manufacturers and aeronautical societies, for earrying 
om Special investigations. 

At the present time the Committee is proceeding with the 
establishment of a field experimental station, near Hampton, 
Va., tor the seientifie study of aeronautical problems. 

The Committee expects to have a testing laboratory, wind 
tunnel, and machine shop, and specifications for the necessary 
buildings are being prepared. The operations of the Com- 
mittee will be in conjunction with the Army and Navy. 

An investigation of air propellers, under the direction of the 
Wm. F. Durand, Mem.Am.Soe.M.E., is being 


conducted at the Leland Stanford Jr. University, and a special 


Chairman, Dr. 


wind tunnel has been installed there in connection with this 


work. It is expected that the results of this investigation will 
appear in the Third Annual Report of the Committee. 
Work Standards 


comprises the testing of aeronautical materials, spark-plug 


now being earried on at the Bureau of 
investigations, 


or 
Che 


appeared to threaten its development, is in a fair way of being 


and the study of carburetor design. 
patent situation in the aeronautical industry, which 
cleared up satisfactorily to all concerned, as a result of the 
interest taken in this matter by the Committeee. 

The Committee will directly attack the more important 
problems of aeronautics as soon as its field experimental sta- 


tion is established. 


If an examination of the ordinary hacksaw machine is made, 
it will be found that often the slides of the saw frame are 
narrow and do not have any convenient and durable method 
of maintaining alignment. The device for maintaining saw 
tension often is weak and cannot be locked to prevent loosen- 
These two features are im- 
portant because unless the machine is well designed saw break- 
age will be excessive. 


ing while the saw is in operation. 
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This Month’s Abstracts 


HE relation of horsepower to weight in an automobile 
and conditions affecting the output of same is discussed 
Among 


in an abstract of an article by A. Ludlow Clayden. 


other things, the writer points out the tempting ease with 
which fake power curves can be obtained, and touches in an 
interesting manner upon multi-valve engine design. 


The 


structure of bearing bronzes on one hand and their mechanical 


relation between the chemical eonstitution and grain 


properties on the other is diseussed in an article abstracted 
scientifie and 


lead 


produced without an impairment of its mechanical strength. 


from the Iron Age. The writers claim that by 


skillful foundry methods a bronze containing may be 

The tendency towards elimination of wastes is well illustrated 
in two articles on practically the same subjeet: one by Prof. 
J. W. Cabb, on The Utilization ot Fuels, taken 
from an English publheation ; Coke Braize 
and Its Utilization, by W. A. Hamor, from Coal Age. These 


two articles show that eeonomie burning of fuels, which until 


Low-Grade 


and the other on 


quite recently have been entirely wasted, may be considered an 
accomplished fact. 

Wm. J. 
the University of North Dakota, attempts to establish the 


Leenhouts, from data secured in the Laboratory ot 


basis for a scientific specification ot gasoline. He rejects the 


gravity test, but considers volatility as the basie property of 


gasoline. At the same time he makes clear that with modern 


carburetors, products having a wide range of boiling points 


may often be economically burned. It is therefore suggested 


that if any specification be adopted by the Government, it 


should cover only the application of the name “ gasoline” to 
a particular fuel, but should not restrict the sale of other fuels 
if marketed as * motor fuels “ simply 

erative principle to the design ot 


article by W. C. Buell, Ji 


temperatures 


The application of rege: 
vas furnaces is discussed in a 


Among other things, a graplie comparison of 

in the various parts of recuperative and non recuperative types 

of gas-oven furnaces is give! 
From the Electrical World 


the Montague City Station of the 


is abstracted the deseriptiot oO 
Falls 
Eleetric Company, a large plant with a proposed output ot 
36,000 kw. 


Turner’s Power and 
Special attention is called to the enumeration of 
measuring and recording instruments used and the description 
of precautions taken against the spread of transformer fires. 

In the section Measurements are given advance abstracts 
of three papers to be published by the Bureau of Standards, 
furnished to THe JOURNAL by courtesy ol the Director of the 
Bureau. 

The MeClellon water-tube firebox is deseribed and illustrated 
in the section Railroad Engineering, where will also be found 
an abstract of an investigation carried out at the University 
of Illinois on the resistance of passenger cars. 
of Curtis-Rateau 
the subject of a paper presented by A. Fenwick to the South 


The deterioration turbine blading forms 
African Institution of Engineers and abstracted in the section 
Steam Engineering. An interesting part of this investigation 
is that referring to the use of aluminum bronze, which was 
found to be very satisfactory in the low-temperature stages, 
Atten- 
tion is also called to the improved inlet nozzle, in which the 


but entirely unsuited for the high-temperature stages. 


cutting out of a portion of the vane eliminated troublesome 
breakage. 

From a diseussion of a paper on the Burning of Blast Fur- 
nace Gas Under Boilers, before the Engineers’, Society of 
Western Pennsylvania, are abstracted data on the aspirating 
characteristies of various burners. 














REVIEW OF ENGINEERING 


SUBJECTS OF THIS 


PERIODICALS 


MONTIL'S ABSTRACTS 


HORSEPOWER FACTS AND FALLACIES GASOLINE SPECIFICATIONS 1h) TERIORATION OF CUE s-RATI I 
FAKE POWERK CURVES OF ALTOMORILI CUMBUSTION IN THE FUEL Bep BINE BLADING 
ENGINES RECUPERATIVE GAS-OVEN FURNACE Al 


MULTI-VALVE AUTOMOBILE ENGINES MonTAGUE City Hy 


MINUM BRONZE BLADI 
DROELECTRIC PLA» 


High AND Low NICKEL-STE! Lb 
BREATHING CAPACITY OF ENGINES ISOLATION OF TRANSFORMER FIRES 
. ] } NOZZLES FOR STEAM J BINE 
LEARING BRONZPS, STRUCTURE AND Mi} EPFUSION METHOD OF DETERMINING GAS 
CHANICAL PROPERTIES DENSITY BURNING BLAST FURNACE Ga 
LEAD IN BEARING BRONZES RELATIVE SENSIBILITY OF THE AVERAGI BolLeRs 
UTILIZATION IN LOW-GRADE FUELS Eye Tro LIGuT OF DIFFERENT COLORS livyonatLic Test or Pire ¢ 
BeETTINGTON BOILER \NEROID CALORIMETER FOR SPECIFIC ANI \ DRYING FOR BLAST I 
‘oO ROD . sATEN t s 
CoaL Dust 1n Gas Propucri LAT r HEA’ resets OF Hpat-INsuLaTin Mar 
Coxe TRAVELING GRATE For B MALLET ARTICULATED LOCOMOTIVE . & 
» PD PRANSLATION OF FORMULAE 
COKE BRAIZI R. RR 
PARSONS DISTRIEUTO re I Nie McCLELLON Warer-TUBE Firene Hours, Fatigue anp Hea . bs 
COKE BRaizt RESISTANCE OF PASSENGBRR CARS su MUN I 
Automobiles Among other things the artiele diseusses teresting 
manner the question of multi-valve engines Fig vives a 
ORSEPOWER EF S A) vies, A. Ludlow Clavden , ‘ 
Horses ER Fa \. Ludlo lay comparison of two curves made from the same engine with 
os 1 > « ‘ e110 hyoit 7 mt <1 @ } heft ’ 
lhiseussion of the relation of orsepower to weight in an carburetors of similar design but differes i The bette 
5 hie 7 2) » *f ) les y h f ‘ - oO r+ SOD 
automobile, horse] ower curves and conditions affecting outp it ngh speed eurve fairly eoinerde vith he lowe! ‘ i 


There is a limit to the power which ean be used in an auto 
mobile, this being the amount of driving effort that can be 
exerted without causing the wheels to slip. whieh again 1s a 
function of the weight on the driving wheels. Actually, how 
ever, as the writer shows, the horsepower developed is rather 
below one-halt of what the respective ears could transmit, pro 
viding the usually assumed coefficient of friction beiween the 
tire and road is correct. 

The writer disagrees with the statement made that the stean 
engine is nearer the ideal for automobile use than the gas e1 
gine. While in the steam engine the power output is more co! 
stant than in the gas engine, what is particularly desirable in 
a car is constant tractive effort. and this is no more easily 
obtainable with steam than with gasoline 

As regards this latter. Fig. 1 shows curves of tractive effort 
per 1000 Ib. of car weight plotted against speed for some cars 
ol different types, tours, sixes, eights and twelves, ot good 
makes. It is immediately noticeable that the best performanes 
of any gives an effort under 16 lb. at the best speed compared 
with 25 lb., whieh is theoretically possible. The six or seven 
designers have apparently aimed at the best torque at low 
speed, leaving the high Ss} eed to take eare of itself. The great 
difference in the shape ot the curves is also very striking, espe 
cially as the curves from which these illustrations were made, 
had been submitted to the writer confidentially, and are, there 
fore, rather more accurate than the general run of “ publie- 
itv” curves. None the less, there is some suspicion that the 
curves are not entirely reliable throughout their length. 

In this connection the writer calls attention to the possibil 
ity of faking up power curves. An imaginary example of such 


a curve is shown in Fig. 2. The lower eurve 


s probably ob 
tained from the stock engine in normal condition, and then 
the upper curve obtained by tuning it up. Now, the normal 
condition curve is fairly accurate, and so is the tuned-up curve 
above a certain speed. But the upper eurve eannot possibly 
coincide with the lower curve over the slow-speed range as 
shown in the illustration, and the departure from the truth is 
caused by drawing a good-looking straight line downward from 
the last observation (this is still more clearly brought out in 
the followmg paragraph). 

« 


r.p.m., and here the better curve really ends. With the large 
carburetor, steady pulling at 700 r.p.m., with full throttle, was 
possible, but was not rehable. With a smaller instrument full 


throttle operation dow! to Li) rp was certain. but if the 
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FROM 10 TO 60 M.P.H 


expense of loss of power at from 1500 r.p.n 1) Here one 
can see how easy it is to make a misleading curve 
ing investigated the range from 800 to 2000 r.p.m. on the large 
carburetor, we should have a beautiful straight-line power 
curve, which looks just as though it would continue down to 
about 100 r.p.m.; but it does not. 

The most interesting thing about these tests is. however, 
that even the largest carburetor used was far smaller than the 
* breathing capacity ” of the engine Hence, even with the 
largest carburetor, it would probably be found that, while the 
maximum power might be raised 20 per cent by using the full 
breathing capacity of the engine, it would not be possible to 


use full throttle below 1000 r.p.m., correspond ¢ to about 25 
m.p.h. with normal gearing. This brings the writer to the eon 
clusion that increasing the valve size or lift, or using more 
than two valves per cylinder, would not help the power curve 
throughout the range of normal operation. 

What the author thinks, however, is that the problem could 


dD 








be solved a different way: namely, by leaving the power the 
same and cutting the weight of the ear 40 per cent. This can- 
not be done at present, but the knowledge gained in light- 


engine building from aviation work holds out a great promise 
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for the future. (The Automobile, vol. 36. no. 17. April 26, 
1917, pp. 820-824, 8 figs., et) 


Statements that operation on kerosene as compared with 
gasoline gives a greater mileage per gallon if carburetion and 
compression are properly cared for, seem to be borne out by 
a recent A. A. A. test of a new system for using kerosene in 
which a distance of 25.5 miles per gallon was run on kerosene 
as against 23.0 m.p.g. of gasoline with a Ford car and stock 
carburetor. 

This test was under sanction of the American Automobile 
Association and under the supervision of E. A. Hillman, repre 
sentative of the A. A. A. contest board for this territory, Cli 
cago. With the same setting of the carburetor at which the 
economy test was made, an acceleration from 10 to 15 m.p.li. 
was made in 15.6 see. With that adjustment the ear idled 
down to 10 m.p.h., but with a richer adjustment its running 
was good at 4 m.p.h. The car had been in service since last 


fall. 
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Engineering Materials 


BEARING BRONZES AND THE Microscope, C. H. Bierbaum, 
Mem.Am.Soec.M.E., and Verne Skillman 


Discussion of the relation between the chemical constitu- 
tion and grain strueture of bearing bronzes on one _ hand, 
and their mechanical strength in various respects on the 
other hand, and also discussion of the influence of lead on 
the properties ot bearing bronzes 

In this ease three bronzes were investigated. Two of 
these were found to be almost identical in chemical composi- 
tion, but under tension test one was more than 50 per cent 
stronger than the other. This was explained when photo- 
micrographs of these bronzes were taken. These photomi- 
crographs are reproduced in Fig. 4, and show that appar 
ently the lower tensile streneth of bronze A was due to 


( 
} 


improper metallurgy and defective foundry practice in its 


produetion. 


TABLE 1 CHEMICAL ANALYSIS AND MECHANICAL PROPERTIES 
OF THREE BEARING PRONZES 


Che Analysis 
Bronze Bronze Bronze 
4 B Cc 
r Cent Per Cent Per Cent 
Copper 86 7 26 0 RH 
Tin 7 ) 
Lead 
Zit 
6 M ani Properties 
Bron; | | 
1 ; 
Elongation, per cent 8 
Yield Point, lb per sq. in 600K 7M 7.0 
Tensile Strength, lb. per s« I 70), yn aK 


This would indicate the importance of makirg a micro 
scopical examination in addition to chemical, physical and 
mechanical tests of metal alloys 

Another rather unexpected eondition was found in two 
ot these bronzes (B and ( whose prineipal differenee in 
composition was that bronze C contained 2.5 per cent lead, 
while B contained none. The bearing value of lead in bronzes 
is well known, and it is also supposed that it weakens the 
metal. It has, therefore, always been a matter of compro- 
mise in the making of leaded bronzes as tc how much 
strength should be sacrificed for a gain in bearing qualities. 
But if the strength of a bronze can be inereased by scientifie 
and skilful foundry methods, the bearing value of that 
bronze can be greatly inereased by the presence of lead. 
This is claimed to have been done in the production of 
bronze C, where the presence of lead, while enhancing its 
bearing value, does not prevent it from having a_ higher 
strength than bronze A whieh contains no lead (ep. analysis ir 
Table 1). 

The two tables reproduced as a and b, Table 1, are of 
interest in that they give a basis for a comparison between 
the chemical composition and mechanical properties of the 
three bronzes above referred to. (Jron Age, vol. 90, no. 16, 
April 19, 1917, pp. 946 and 947, d) 
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Firing and Fuels 
THe U1 ZATION OF Low-GRapt FueLs, Prot. J W. Cobb 


Discussion of various methods of using very small fuel or 
dust. The ditlieulty of burning such fuel under a boiler is 
that a bed of it acts like a large sandlute, which acts, in its 
turn, as a gas sieve. The resistance of the numerous but 
minute channels through the fuel is so very high that, althoug 


the structure is quite porous, no reasonable pressure will driv 


any considerable quantity of air through 1t; while excessively 
raising the pressure results in the lute “ blowing” in weal 
places 

ln thus eonnection, the writer deseribes the Bettingtor 
boiler, in which a blast of air carries the coal from a separator. 
threugh a fine sieve, to the bottom of a vertical water-tulx 


boiler. and the mixed blast burns as a huge jet through a 
water-cooled nozzle vertically into the combustion chamber 
The time which a particle, in passing through a boiler of this 
kind. can spend in the combustion chamber is remarkably 
small and theretore the combustion itself is usually somewhat 
INncompuete 

Attempts have also been made to gasity coal in an air-dust 
stream. which only carries oxygen enough for the purpose ot 


vasification, leavit yr, the completion ot eombustion to he 








| } 1} OTOMICROGRAPHS OF} BRONZES - RB. AND f Ry 


effected by a secondary air supply either in a furnace or li 


an internal-combustion engine. In other words, the dust sys 
tem has been attempted with a measure of success tor the 
manutacture of producer gas; e.g.. by Marconnet. In this 


producer a fine fuel is fed into a hopper, from which it falls 
on a revolving plate driven by a friction wheel. From this 
plate a small seraper feeds a fine rain of coal by way of a 
sloping plate to a fan which earries the air thus charged with 
particles of coal to the producer. The speed of the fan de 
termines that of the revolving plate and therefore the supply 
of coal varies automatically with that of the air. The air-dust 
stream enters tangentially at the bottom of the producer, while 
the gas leaves at the top. 

Considerable quantities of dust coke have been effectively 
disposed of in Mond gas producers in England. Further 
experiments have also come to the attention of the writer in 
which very fine fuel was gasified with some measure of suc 
cess by mixing with an equal proportion of breeze from a 
puddling furnace. 

From this the writer passes to a brief consideration of the 
use of low-grade fuel in the form of briquets, and finally 


to a method of treating coal proposed by Bergius and con 


sisting essentially in heating coal to tairly hig! 


Lemperatures 


(300 to 400 deg. cent. In an atmosphere of hydrogen main 
tained under very high pressure The lron and Coal Trade 
Review, vol. 94. no. 2,563, April 13, 1917, p. 410, 
Co Bi Irs | ww, W. A. 

In DV-product coke-ovel prac t l s . Ca 
praize, or breeze, that portio ot eoke vhine passes 
a screen having -In., Square openings The calor 
ol dry braize approximates 12,500 Ba pe ib.. SO Thal 
actually a fairly high-grade fuel. It is, however, difficult to 
buy pV ordinary means, and the use of Lorced dratt is 


tial to its proper utilization 
Reeently. however, combustion appliances have bee 


eloped tor its utilizatio and several tvpes oft equipment 


originally designed for the combustion of anthracite culm have 
been Tound readily adaptable to the burning ot coke braize 

In this connection, the writer deseribes detail the Coxe 
traveling grate. which is now heme suecesstullv operate: 


with coke braize in several plants (Fig. 5 
In this grate the fuel-supporting surtace is made up of 


kevs called grate tops, which are small cast 


rs approximately 











uceD AsoutT ONE-THIRD FROM THI 
HED WiTH Ferric CHLORID! 


34 in. wide, 9 in. long, and 2 in. deep. The top surface is 
curved and the front end of each key matches the rear end of 
the next key. 

The stoker shafts are of cold-rolled steel and each shatt 
carries keyed to it two cast-iron sprockets located just imside 
of the side frames. Cast-iron flanges project inward trom 
the side frames. To these flanges are bolted sheet-steel plates, 
forming a floor between the side frames about 10 in. from the 
bottom thereof, with vertical air baffles at each end of the 
stoker. On top of the floor are built two air boxes, or tuyere 
boxes, extending across the stoker between the side frames and 
communicating, on one end through rectangular openiigs, 
with one side frame with the air connections from the forced 
draft air duct. 

It is recommended that the air for combustion be supplied 
at a static pressure of 2 to 2% in. of water. The fuel is fed 
to a hopper extending across the front end of the stoker 
above the grate from which it is deposited on the grate, the 
thickness of the fuel on the grate being regulated by the 
adjustable coal gate. There are three or four air compart 
ments each extending crosswise in the furnace, and in each of 
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these the air pressure may be independently regulated. It 1s 
thus possible to vary the rate of combustion over each air 
compartment as desired. 

The three compartments may for convenience be called the 
ignition, combustion, and burning-out compartments; the 
function of these compartments being to enable the operation 
to vary the pressure under the grate in accordance with the 
thickness of fuel immediately above that section. 

Under regular operating conditions in connection with a 
500-hp. boiler, one of these stokers is stated to develop from 
150 to 200 per cent of boiler rating with efficiencies ranging 
from 65 to 70 per cent. 

The Parsons distributor has also been successfully used 
for burning coke braize. It consists of a steam-driven in 
jector blower, which intermittently draws gas from the boiler 
furnace and projects it at high velocity against a small por 
tion of the fuel which is simultaneously delivered into the path 
of the gas by a reciproeating pusher. <A test (by C. J. Bacon, 
Mem.Am.Soe.M.E.) showed the efficiency and eapacity of the 



































Fig. 5) Strcrion oF Coxe Grate AND SETTING 


distributor to be nearly the same with eoke-dust as with coal. 
(Coal Age, vol. 11, no. 18, May 5, 1917, pp. 780-782, 2 


fies., d.) 


GASOLINE SUPPLY AND Its RELATION TO SPECIFICATIONS, Wm. 
J. Leenhouts 


Discussion of the supply of gasoline and its relation to con- 
sumption, the properties of modern gasolines and the bases of 
possible specifications. 

Like every one else, the writer points out the probable in 
ability of the present supplies of gasoline to hold out if the 
present rate and tendencies of consumption continue. He 
likewise points out that the great demand for gasoline has 
changed its quality very much. From year to year the residue 
in the gasoline has increased, which means that a larger portion 
of kerosene is being added continuously. The mixture of 
kerosene with gasoline does not, however, necessarily mean 
a poor motor fuel, as this depends on the amount and the por- 
tion of the kerosene range used in the mixing. 

On the other hand, the claims made by many refiners for the 
superior power-producing qualities of their gasolines are 
largely without foundation. Automobile owners who have cars 
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of suitable construction and necessary adjustments can get as 
good results out of cheap gasoline as out of expensive * high 
test” product. 

The problem of making a gasoline specification by legisla 
tion is not an easy one. The first question is what the specifi 
cation shall be based on, The gravity test has been discarded 
by Director Manning of the Bureau of Mines. The investiga 
tions of the present writer show also that the gravity test may 
be entirely misleading. In the Petroleum Laboratory of the 
University of North Dakota there are two gasolines whose 
boiling range is nearly parallel and similar, but whose grav: 
ties are 49 and 55.5 deg. B. respectively. Further, the write: 
compares a gasoline of 49 deg. B. with the kerosene of the 
same gravity, and finds a difference of over 100 deg. in their 
initial boiling points, and a difference of 200 deg. in their end 
points. Because of this difference in the gravity for gasolines 
of a given volatility, gravity has been disearded as a eriterio 
for rating a gasoline. 

The basic property which determines a gasoline is volatility, 
or range of its boiling points. It is desirable to have a certair 
percentage of fairly-low-boiling constituents, so that engines 
may start more readily, but a large proportion would be un 
desirable because of loss through evaporation, and accidental 
ignition or explosion. A reasonable amount would probably 
be about 3.5 per cent at 158 deg. fahr. At the University 
Laboratory the average percentage of distillate at 155 deg 
fahr. of all low-grade gasolines analyzed was 3.4 per cent for 
the vear 1916 and 3.6 per cent for the year 1915. Again, 
reasonably low end point is desirable in order to insure com 
plete vaporization, but it makes an expensive gasoline. The 
average end point of low-grade gasoline is approximately 375 
deg. fahr., with a residue of 37.5 per cent at 284 deg. fahr. 
The average end point for 1916 of all low-grade gasolines 
analyzed was 377 deg. fahr. and the percentage residue at 254 
deg. fahr. was 37.6. 

The grade of a gasoline is a variable factor when it comes to 
types of ears and their ages. Cars built three or four years 
ago were built for gasoline sold at that time, while a more 
modern ear has a carburetor which ean work efficiently with 
rather low-grade gasolines as put on the market to-day 

Hence, specifications, if made, must be broad enough s 
as not to exelude any type of gasoline from being sold 

The author suggests that perhaps specifications should cover 
only products sold under the name of gasoline, while all other 
produets might be sold as motor fuels. Further, he suggests 
that any motor fuel might be placed on the market. but that 
it be labelled as to its 20 per cent and 90 per cent distillation 
temperatures, so that the purchaser would know the degree 
of volatility of the fuel he is buying. 

If specifications are made, they should not be ngid and 
reduce the quantity of gasoline produced from a gallon of 
crude, nor should they in any way work against conservation 
of natural petroleum resources, and against the development 
of the petroleum industry. 

In summarizing, the desirable properties of a gasoline are 
stated as follows: 


1 Gasoline should not give a disagreeable odor before or on 
combustion. This is objectionable to users of automobiles 
and shows poor refining. 


2 It should be free from matter not hydrocarbon, such as 
water, sediment, acid and sulphur. Acid and sulphur 
have a tendency to act upon the metal parts of an en- 
gine, 


3 It should not contain excessive percentages of unsaturated 
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hydrocarbons because they have a greater tendency to (‘O., the reduction of CO. to CO, and the distillation of volatile 
carbonize. matter, this latter being of great in portance with bituminous 

1 It should not contain too large a percentage of volatile coal. The combustion is the result of contact of two streams, 


products because of loss through evaporation and dan 
ger of accidental ignition and explosion. 


5 It should not contain a high percentage of heavy products 
which will not volatilize. 


These are the requirements for a good gasoline. It still re 
(The 


Dakota, vol. 7, no. 


mains to fix the limits to these requirements. 


University of North 


, April 1917, pages 251-260, 8 figs.. ¢) 


(uar 
terly Journal of the 


COMBUSTION IN THE FveL Bep or HaAnpb-Firep FURNACES, 


Henry Kreisinger (Mem.Am.Soe.M.E.), F. K. 
and C, E, 


Ovitz 
Augustine 


The main object of the investigation was to determine the 
conditions governing the process of combustion in the fuel bed 


in a hand-fired furnace. The results furnished data for eo 


rect design of coal-burning grates and furnaces and their effi 


ment operation. They also cast light on the problem of 


clinker trouble as related to fusibility of ash, and indicated the 


possibility of a high rate of gasification of eoal in gas pro 


dueers., 
The papel describes in detail the method of carrving out the 
tests and making various measurements involved, and presents 
the results in the form of tables and curves. 
Among other things these tests indicate that with the 6-i7 
bed of Pittsburgh or anthracite coal the oxygen is all used up 
a distance ot 


in combustion at 


3 to 415 in. above the grate 


The CO, content reaches a maximum of about 15 per cent at 


a distanee of 2 to 3 in. above the grate. and then decreases 


intil, at the surface of the fuel bed, it is 7 to 10 per cent. At 


the surface of the fuel bed there is 20 to 32 per cent of con 
| 


bustible in the vases and practically no oxygen, but the pe 
the combustible in 


centage ot the cases Increases rapidly hye 


vond 3 in. above the grate. 
With 12 in. beds of all three fuels tested and with the 6 in 
bed of eoke all of the oxygen disappears 4'5 to 6 in. above 


the grate. But in all tests there was at the surtace of the fuel 
bed a large percentage of combustible in the gas and no oxvger 
to burn it, showing that the fuel bed of any hand-fived furnace 
acts primarily as a gas producer. In many tests the gas at 
the surface of the fuel bed would be considered a fairly good 
grade ot producer vas. 

lt was found that at the surface of the fuel bed and 1!. in. 


above it, the gases contained mor 


oxygen, more CQ. and less 


combustible than 14 in. below the surface. This change in 
the composition of the gases was caused by air reaching the 
fuel 


furnace, as shown in Fig. 6. 


surtace of the bed’ trom above, along the walls of the 


The effect of this downflow of air was much more marked 


than with high because 


with a high rate the large volume of gases leaving the fuel bed 


with low rates of combustion rates, 


more nearly filled the space above it and prevented the air 
from flowing down. 

The fact that with coke the oxygen does not disappear as 
quickly as with the Pittsburgh and anthracite coal, is aseribed 
to the higher percentage of ash in coke and its uniform dis- 


tribution through the combustible. 


THE THREE COMBUSTION PROCESSES 


The writers believe that combustion in the fuel bed consists 


mainly of three processes; namely, the oxidation of carbon to 


air flowing up through the grate and fuel which is fed fron 
the top and gradually sinks toward the grate. At the 
the air contains 21 per cent of oxygen and the fuel bed but 
littl eofnbustible ; at the top of the fuel bed there is practically 
no oxygen and a high percentage of combustible. 

The 
depends almost entirely on the rate at 
it. Next 


rate of oxidation of the lower part of the tuel bed 
which air flows throug} 


comes the reducing zone, in which the rate of re 
duction of CO, to CO depends on the temperature « 
bed and, up to a certain limit, on the length of time that the 
CO, is in contact with the hot carbon. The limit of 


reductior 


is the equilibrium between CO., 


(‘O and earbon at 


the tempera 


y 
Y ff 
/ 
j; 














Fic. 6 DraGram INDICATING THE FLOW OF AIR TO THE S 
FACE OF Fue. Bep rrom Top or Furnace (Distine ’ 
NOTICEABLE at Low Rates OF COMBUSTIO? 
ture existing in the fuel bed, but at the high temperature 


which actually exists there the reduction of CO, to CO 
rapid process. 

The layer at the top of the fuel bed, consisting mos 
fresh fuel, is the distillation zone. It overlaps the 1 
area and extends about 2 in. below the surface of the fuel bed 
There is, however, no sharp line of demarcation between the 
three zones, and particularly between the reduction and dis 
tillation zones. The rate of distillation depends on the rate ol 
heating of the coal, which again depends on the temperature 
in the furnace, but with a given temperature the distillation 
is independent of the air supply, since when coal is heated the 
volatile matter distills off whether air is supplied or not 

Part of the combustible leaves the fuel bed in the form of 
soot, tar and cinders. The weight of soot and tar has bee: 
determined on eight tests with Pittsburgh coal, and comprises, 
roughly, about one-quarter of the combustible rising from the 
fuel bed. This quarter of the combustible is in a form which 


is diffieult to burn in the combustion space, and if no provision 
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for its combustion is made, a large part of it may go out of 
the the black smoke. It appears that 
smoke is formed near the surface of the fuel bed and goes 


chimney in form ot 


is inadequate for 
the 


out of the chimney because the air supply 


its combustion. It is also possible that a large part of 


volatile matter leaves the coal as tar, which immediately begins 


to break down into gaseous hydrocarbons and soot. 


| 


As regards the temperatures in the different layers of the 


fuel beds. it appears that the temperature highest between 
the oxidizing and the reducing zone, approximately at the 
point of maximum CO, eontent in the gases. Further away 
from the grate in the reducing zone the temperature gradually 
drops. which is due to the reduction of CO,, a heat-absorbing 
process. 

Within wide limits the rate of feeding air has practically no 
effect on the composition of gases within the fuel bed, but 
affects directly the rate of combustion. In other words, if the 


forced through the fuel bed in a given time be 


rate of combustion of the fuel is doubled, but the 


rate ol air 


doubled. the 


weight of air forced through the fuel hed per pound of fuel 
burned or gasified is constant. 
For complete combustion air must be added over the fuel 


bed as thie 
centage ol 


gases rising from the fuel bed contain a high per 

combustible and no free oxygen, and this deficiency 
remedied by the 
fuel bed. 


cannot he increasing rate of air supply 


through 


the 


Forced-draft apparatus cannot, however, supply enough air 


through the level fuel bed to insure complete combustion, and 


additional air must always be introduced over the fire in sueh 


a manner that it will mix with the combustible gases; other- 
wise a large percentage of them will eseape unburned. The 
writers are careful, however, to emphasize that this does not 


2aks 
The ideal way to supply additional 
to the fuel bed 
a number of small streams as possible. The 
of the fuel bed, 
the more combustion space is utilized for mixing air with the 


make desirable admission of air through holes in fires and | 


in the turnace setting. 


air over the fuel bed is to introduce it as close 


and in as large 


nearer the air is introduced to the surface 


combustible gases and for burning the 


A Thi¢ek 
tendeneyv ot 


mixture, 

the 
Perhaps 
the only apparently defendable excuse for carrying a thick 
fuel bed is the 
fuel bed are 


fuel bed is undesirable because it 


the coal 


increases 
to form troublesome clinker. 
fact that the chances of burning holes in the 
A skillful fireman avoids holes in the 
the 


good condi 


reduced. 


fuel bed by firing frequently and placing coal on thin 


spots. .\ claim that fuel beds can not be kept in 
it carried thin is a confession of neglect and lack of skill. 
A tue 


and freshly 


tion 
bed is understood to be only the 
fired fuel, 
and e¢linker on the grate. 


lay er of ineandescent 


and does not inelude the layer of dead 
ashes 

The 
sinks it solidifies 


fusion 


conseq ut 


ash fuses in the upper layers of the fuel bed, and as it 


2 to 4 in. from the grate. In most cases the 


oce 


urs in a 
itly 


reducing or partly reducing atmosphere, 
in studying the fusibility of ash the determina- 
tions should be made in a partly reducing atmosphere. 

As at the surface of the fuel bed the gases contain 20 to 32 
per cent combustible gas and practically no free oxygen, to 
obtain complete combustion, additional air must be introduced 


over the fuel bed. This statement is true of all the fuels tested, 
including coke. As a general statement, about one-half of the 
15 lb. of air used to burn 1 lb. of coal in a boiler furnace is 


supplied through the fuel bed; the other half must be supplied 
over the fuel bed. (U. 8. Bureau of Mines Technical Paper 
137, 1916, etA) 
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Furnaces 


TESTS OF RECUPERATIVE GAS OveN Furnaces, W. C. Buell. Jr 


The regenerative-furnace principle has been applied to 


heat glass 
tem- 


To those operations in 


apparatus requiring high such as open-hearth or 


high flame 


addition to 
fuel. 


furnaces, and has produced in 


perature a material saving in 


which 


close temperature limits are imperative, the regenera- 
tive principle cannot be applied directly, as the tempera 
ture of the heating chamber and the work of the regenera 
tive furnace are highest just after the furnace is reverse 


In fact, the pyrometer chart of the heating chamber of the 


regenerative furnaces resembles the edge of a saw. each 
sawtooth representing a reversal the furnace. 

The recuperative gas furnace described here has been 
designed primarily for the purpose of decreasing fuel costs. 
Of all the fuel used in a furnace from 25 per cent to fre- 


quently as much as 50 or 60 per cent is lost through the vent. 


how Jemperature 
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BUSTION AND HeratrinG CHAMBERS, FINAL VENT TO 
ATMOSPHERE AND ENTERING AIR, AND THE GAS 


FLow FOR RECUPERATIVE AND NON-RECUPERA 
rivE Types or Gas Oven FURNACES 
Economy to be secured by the utilization of the waste heat 


at this point is quite great, and addition a further saving 


in fuel may be secured by the increase in flame temperature 
of the fuel through its preheating. 

The chart reproduced in 
test Tate-. 
a non-recuperative 
the 


with figures covering an average hour of operation after the 


Fig. 7 is said to be typical ot 


runs with a Jones recuperative furnace and 


the 


furnaces is presented in the original article 


oven 


one of same size. A balance sleet 


from same 
furnaces had reached an equilibrium at 1600 deg. fahr. 
be said that 28,920 B.t.u. 
were required to maintain this furnace temperature with a 
36,400 B.t.u. required 
With the recuperator there 
was returned in the air only 1712 B.t.u., which represents 
a fraction less than 6 per cent of the total B.t.u. used, but 
in spite of the fact that only this amount was returned in 
the air, a met saving in fuel was secured of approximately 


From this balance sheet it can 


recuperating attachment, and were 


when no recuperator was used. 
































The additional 14 per eent saving was secured 


by the increase in flame temperature. 

The same table shows to what extent the flame tempera 
ture perates towards economy. Combustion-chamber radi- 
atio sses were, for example, 17,122 B.t.u. in the regener 


19,200 in the non-regenerative furnace 


cee and 


final vent loss into the atmosphere was 700 B.t.u. fron 


recupe! e furnace, and 10,250 B.t.u. from the furnace witl 
out re erator The chart shows the increase in the combus- 
tior mber temperature due to the imerease in the flame 
tel ey ‘ 

I ticle discusses also the conditions at the outlet of 
the ‘ ras an indieation of the low temperature of 
the gases leaving the vent and the improvement i working 
conditions surrounding the furnace Iron Age, vol. 99, 
ni S, Mav 3. 1917, pp. 1082-1083, ad 
Hydroelectric Plant 
Montacve Crry STATION OF THE TURNER’S FaLus POWER AND 


rkic COMPANY 


1H .O00-kw. Turner’s Falls 
Montague | itv. Mass., is 


New 


extending trom 


venerating station of the 


Power and Eleetri Company at the 


largest hvdroelectnic station thus tar built in England. 


It supplies energy to 66,000-volt lines the 


District t 


o Springtield, Mass., and generally covers 
the stribution networks in the Middle Conneetieut Rivet 
Valle 

At present only four of the six units for which the statio 


is designed are installed. The wheels are of the vertieal single 
r e} e, rated at 9700 hp. eas bac eel drives 
7900 General FElectrie 6600-volt three-phase revol 9 
fic rmal speed of 97.3 r.p.m.,. the svst 
f ry 60 eveles 

rnors are connected with the shafts bv flexible-gear 
dy = claimed to eliminate ‘ rubles so ex 
aris belting Fach generating unit has o 
vite guide beari lubricated by water received fron é 
ser ise through a Terry cloth filter. 

Ss eration began the company has installed a wat 
cor ‘ each thrust bearing consisti g of 145 ft. of “9 
in. copper tubing per unit. Fifteen gallons of oil per minute 
are re ed to earry off the heat developed in each thrust bea 
ny L hie ater tor auxiliary cooling service ¢an be take eithe 


The 
Morris horizontal centrifugal units 1 


or trom the municipal supply 
pulnps are ] P. ated at 


325 ga er mil 025-ft. head, and are di 


The 


the pump pit and are cross connected fo a suetior 


each against a 


rectly 


driven by 100-hp. induction motors. sump tanks are 


nstali¢ 


main trom which the pump suctions are taken. ‘She pumps 
discharge into a pressure main to which is connected a pair ot 
acecul ator tanks mounted on the operating-room floor. the 


governor-operating cylinders being fed from the pressure 


Main. ane dischargi M4 


the sum)» 


into a receiving main leading back to 


tanks. 

the 
lubricated with ordinary machine oil supplied by gravity fron 
a tank 


The guide and thrust bearings of venerating units are 


nd filter located on a gallery, about 65 bbl. of oil bei 
maintained in the 
At each the 


located the governor with tachometer and gate position indi 


system. 


generating unit on operating-room floor are 


cator, the air-brake valve for controlling the rotor brakes. an 
engine-telegraph stand to connect with the switchboard gallery, 
a Peterson oil meter, one Sehaeffer and Budenberg and three 
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Peterson thermometers reading to 60 deg. cent. and connected 


with the oil piping, valves controlling the supply of oil and 


water to the generator bearings and governors, a Schaeffer and 


Budenberg recording thermometer on the thrust-bearing oil 
discharge piping and a field-switch panel. 
The following provisions have been made for isolating 


The located in 


All of 


with the 


transtormer fires, transtormers are a fireprooi 


pase on the east > operating roon the trans 


formers are of. the vater-cooled circulating 


type, 
twin strainers and 
The 


that any unit ean easily 


water turnished trom the cana nrough the 


with an auxiliary town-water connection also available. 


transtormers are mounted on wheels, so 


be removed by erane. Rolling firedoors, held open by fusible 


inks, are provided for each transformer bay. Under the 
transtormers are reinforced-conerete pits 18 in. deep which are 
connected with the river through traps for emergency oil dis 
eharaet The valve handle controlling this discharge is 


extended through the bav wall into the operating room to 


enable the oil to be diseharged even when the firedoors are 


closed. Alarm devices are provided for indicating when the 
temperature OL transtormers exceeds SU deg. cent... when the 
transformer cooling water is interrupted, when the governor- 


too low. when the bearing- 


system water supply is too high o1 


oil supply is too high or too low, whe he thrust bearings 


overheat and when the »-bearing lubrication is interrupted 


Hourly readings are taker e floor at each generating 
init of the flow of oil to the thrust bearing. the ail tempera- 
ture at the nlet and outlet of the thrust bearing, water tem- 
perature at the outiet of the guide-bearing gate opening anda 
vovernor hydraulic pressure | temperature ¢ the trans- 
formers in each bank is also taken hour Electrical World 
ol. 69, no. 16, April 21, 1917, ». 740-744, 8 figs. 
Measurements 

THe Errvsioxn Metuop or D urntne Gas Dens 

J is Da Edwards 

The elfusio method ot ¢ ing gas density. . s 
mased ube the Lact that 1 es requires o! Scape 

equal volumes of two gases under the same pressure 


through the same small orifice ars 


to the square roots of the densities of the gases is invest 

gated in order to determine the accuracy ot the method and 
its sources of error. In cooperation with a number net 
employing this method in the natural-gas indust1 i series 
of experiments was made using their apparatus under field 
conditions. It was found that results in error by more that 


10 per cent were not unusual. 

The theory of the effusion process was studied in order t 
determine the influence of the umerous variables afiecting 
the apparent specifie gravity. The effect of differences in 
physical properties upon the relative rates of effusion of air 
and hydrogen, argon, methane and carbon dioxide at different 
pressures was determined. A more detailed treatment of the 
theory in the light of these results will be given in anothe 


The 


observations made on the effect of the eff 


paper. facts observed in this study together with the 


ision pressure, the 


confining medium, and the shape and size of the orifice have 


been used in determining the most favorable conditions of 
operation for this method. 
It is very important that the orifice be of the proper size 


and shape. Recommendations have been made as to the most 
suitable type and form of apparatus for use and specifications 


riven to guide in the construction of the orifice. 
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It has been shown that the apparent specific gravity, as 
determined by this method can be varied within rather wide 
limits by changing the conditions. However, by the observ- 
anee of certain precautions in the construction and use of 
apparatus, it is possible to secure results accurate to about 2 
per cent. The greatest precision is obtained where the physi 
cal properties of the gas tested show the least difference from 
those of air. Some further increase in accuracy and particu 
larly in reliability can be gained by standardizing the ap- 
paratus as recommended. (Bureau of Standards, advance 
abstract of Technologic Paper No. 94) 


THE RELATIVE SENSIBILITY OF THE AVERAGE Eye To LIGHT OF 
DIFFERENT COLORS AND SOME PracTICAL APPLICATIONS 
TO RADIATION Propiems, W. W. Coblentz and 
W. B. Emerson 


In the present investigation the methods are practically the 
same as used by previous experimenters. In the visual meas 
urements the spectral light was compared with a standard 
white hight by means of a flicker photometer, and also an 
equality-of-brightness photometer. The source of white light 
was a standardized vacuum tungsten lamp. A_ eylindrieal 
acetylene flame was used as a source of spectral light. The dis- 
tribution of energy in the spectrum of the acetylene flame was 
determined with great care in view of the facet that the dis 
agreement in previous work seemed to be due, in part, to 
uncertainties in radiometrieally evaluating the light stimulus. 

Visibility curves were obtained on 130 persons, of whom 7 
were known to be ecolor-blind. The visibility curve of the 
average eye, using 125 observers, is wider than previously 
observed. 

As was to be expected, the visibility eurves of no two 
persons appear to be exactly alike. When a visibility curve 
does not coincide with the average there is usually a marked 
departure from the average visibility in a given spectral 
region. This gives rise to (1) wide visibility curves with the 
maximum shifted toward the red, i.e., “red sensitive,’ (2) 
narrow curves with a sharp maximum in the green, and (3) 
eurves with the maximum shifted toward the violet. 

The data available indicate that 60 per cent of the cases 
examined fall into three quite evenly divided groups (i.e., 20 
per cent roughly estimated in each group) which are either 
(1) red sensitive, (2) blue sensitive, or (3) average. Simi- 
larly, 30 per cent of the cases examined are quite evenly 
divided into three groups which fall below the average either 
(1) in the red, (2) in the blue, or (3) in both the red and the 
blue, thus giving rise to an apparently high sensibility in the 
green. One person in about 20 has a very wide visibility 
curve as compared with the average. 

The point of maximum visibility is very different for differ- 
ent observers, and for the 125 persons the maximum is at 

0.5576. The eurve of average visibility, when corrected for 
selective transmission of the oeular media, ineluding the 
vellow spot, is very symmetrical. 

The complete paper gives a mathematical equation of the 
average visibility eurve, and application of these data to physi- 
cal photometry. Further applications are given in a separate 
paper. 

Caleulations are given showing that the eye responds to 
light having an intensity less than 1X 10-" watt. 

This paper gives also data on diffused light and on the 
spectroscope used, and a sereen is deseribed which transmits 
radiations proportional to the average eye. (Bureau of 
Standards, advance abstract of Scientific Paper No. 303) 


AN ANEROID CALORIMETER FOR SPECIFIC AND LATENT Heats, 
Nathan S. Osborne 
The principle of the unstirred or “ aneroid” type of calo 
rimeter has been embodied in an instrument especially de 
signed for determinations of the specific heat and latent heat 
of several substances in general use as refrigerating media. 
Heat developed electrically in a coil located in the central 
axis of the cylindrical shell comprising the calorimeter is dis 
tributed by conduction to the calorimeter and contents whose 
initial and final temperatures when in thermal equilbriun 
are measured by a platinum-resistanee thermomete: 
Heat from other sources is exeluded by 1 velopin Tine 
calorimeter with a metal jacket separated from it by the au 
space and keeping this jacket during measurements at the 
same temperature as the calorimeter surface, using multiple 
thermocouples to indicate this equality. 
The calorimeter is adapted for use between rm) deg 
and -+ 50 deg. cent. and for pressures up to 70 atmospheres 
in experiments where the measured heat added is used either 
to change the temperature of the contents or to evaporate a 
portion of the contents withdrawn as superheated vapor: in 
the first case the specitie heat and in the seeond the latent 
heat of vaporization being obtained when proper corrections 
are made. Such experiments are described in separate papers, 
this paper being devoted to the description ot the nstrument 
and its calibration. 
Several features to which special attention has bee zive 
are: 
1 Refinements to reduce errors in the evaluation thermal 
leakage. These refinements include the following details 
a Location of the heater in the central axis of the calorimeter 
so that abrupt thermal irregularities produced by the 
heat developed therein may be subdued betore ati 
the surface 

b WUistribution of metal connections between calorimeter and 


jacket in such a way that the lead conduction is 


affected by inequalities in the surface temperature of the 
calorimeter 

« Protection by means of superficial copper sheaths o! eal 
rimeter surface from abrupt vanations in temperature 
such as may occur within during calorimetric measure 
ments 


d Method of indicating relative mean surface temperatures 
of calorimeter and jacket by means of multiple i 
ing thermocouples, which permits the evaluatio 


usually the annulment of, the thermal leakag« 

2 Provision by means of a system of radial metal vanes 
for the distribution of heat throughout the eonte rts 

3 Provision for insuring the dryness of vapor withdraw: 
by means of baffle-plate system. 

$ Installation in the calorimeter of a strain-tree type otf 
platinum-resistance thermometer selected to give requisite 
accuracy. 

5 Device for rapid cooling of the calorimeter consisti 
of a copper ring which ean be moved within the jacket so as 
to thermally short-circuit the insulating air space and permit 
the eseape of heat to the cooled jacket. 

6 Thermo-regulated bath for keeping the temperature ot 
the isothermal envelope or jacket always under contro] of the 
observer in order to avoid any unmeasured heat increments 
by thermal leakage. 

Many other details are deseribed which have a bearing 
on the convenience or accuracy in the use of the instrument. 


The method of manipulation in making measurements of 


heat capacity is deseribed, and the results given of an ex- 
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tended series of observations in the temperature range from 
50 deg. to 


y +- 50 deg. cent. to determine the heat capacity 
of the empty calorimeter. (Bureau of Standards, advance 


abstract of Scentifie Paper No. 3OL) 


Railroad Engineering 


MALLt ARTICULATED LOCOMOTIVES FOR THE PHILADELPHIA & 
READING RAILWAY 


Lh scription ot a heavy Mallet compound locomotive de 
signed tor pusher service over 3 per cent grades. These loco 
motives are of the 2-8-8-2 type and develop a tractive force 
of 98400) |b They are of special interest beeause of the 
restricted clearance limits imposed. The boiler center is placed 
9 ft. 9 before the rail, and this apparently low elevation 
has inereased the diffieuliy of working out some of the details 
of the desigi he boiler is one of the largest Wooten boilers 
thus tar built, with a diameter at the throat of 102 in. and a 
grate area of LOS sq. ft. It is designed for a pressure of 225 
lb., but in service the safety valves are set at 210 Ib. The 
equipment includes a Street stoker and powel operated tire 
door and grate-shaker. 

Owing to the restricted clearance limits it has been neces 
sary to mount the safety valves in a specially designed casting 


Which projects downward into a 26-in. circular opening in the 


boiler she This opening is placed just ahead of the combus 
tion chamber. The rest of the equipment is not materially 
different trom the usual practice on the Baldwin Mallet loco 
motives. (Railway Review, vol. 60, no. 18, May 5, 1917, pp 


620-022, 5 figs., d) 


MeCLetton Warter-Tuse Firenox 


lhe MeClellon water-tube firebox has been in the process 
otf development tor a number of years and a few years ago 
one was built and applied to a Boston & Maine locomotive. 

Another design has been recently made on two units 1 
stalled on locomotives on the N. Y., N. H. & H. R. R. 

It has been the aim of the designer to eliminate the use 
ot staybolts and to divide the firebox into individual units 
which may better resist the expansion and contraction forces 
in service and may be removed with but little difficulty. 
The only staybolts used in the firebox are in the throat and 
the toundation or mud ring, whieh is a ehamber 715 in. 
by 6 in., extending along the sides and back of the firebox 
The sides and back head are made up of 6-in., 5%,-in. and 
D-1, water tubes and the crown is made up of three drums 
as shown in Fig. 8. The tubes connect the drums with the 
foundation ring. The boiler is also provided with a com 
bustion chamber 44> in. long, the sides of which are made 
up of tubes. These tubes follow the inside contour of the 
shell and extend from the outside drums to a cireulating 
chamber which extends between the tube sheet and the throat 
The chief method of construction of the firebox is by autog 
enous welding. 

In the original article a photograph of the steam drums 
is reproduced. These drums were made from 1'4-in. plate 
planed down to 4% in. in thickness. The front end of these 
drums is shaped to fit the barrel of the boiler and to make 
suitable connection with the tube sheet. The two side drums 
are butt-welded for 1214 in. back from this end to facilitate 
shaping, and for the remainder of their length have a single 
riveted butt seam with 5'% in. by 7-16 in. inside and outside 
welt straps. 


The sides of the firebox are made up of fifteen 6-in. tubes 
equally spaced for over a distance of 91 in., which gives 
sufficient space between each tube to allow tor expansion. 

The combustion chamber is 44) in. long and contains from 
the front to the back two 2)-in. tubes, eight 4-in. tubes and 
one 5-in. tube. These tubes extend between the side drums 
at the top and the circulating chamber at the bottom, being 
curved to the shape of the boiler shell. The cireulating cham 
ber consists of a °x-in. flanged plate. There is a direct con 
nection between the boiler barrel and the circulating chamber 
and also between it and the throat 

These fireboxes were applied to two Mikado locomotives 
weighing a little over 250,000 Ib. The firebox heating surtace 
of the ordinary boiler was 239 sq. ft.. and of the MeClellon 
boiler 308 sq. ft. Also, there was a little larger amount of 
heating surface in the fire tubes in the MeClellon boiler and 


the total square feet of heating surtace, including the super 
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heater flues, was 2827 sq. ft. tor the ordinary boiler and 2937 
sq. ft. for the MeClellon boiler. 

The locomotives with the MeClellon boilers have not been 
in service long enough to determine the results (Railway 
Vechanical Engineer. vol. 91, no. 5, May 1917, pp. 239-242, 
6 figs., d.) 


RESISTANCE OF PASSENGER Cars, D. C. Sehmidt and H. H 


Dunt 


Data of an investigation of which the purpose was io estab 
lish the relation of resistance to speed for cars of various 
weights. The tests were made in regular through passenge1 
service and it was found that the specific resistance is mate 
rially affected by the weight of the cars composing the train, 
and decreases as the average weight of the car increases. 

The apparatus used with the dynamometer car produced 
continuous graphical records of the gross resistance of the 
train, the speed, time, brake-cylinder pressure, wind direction 
and wind velocity. All resistance values have been corrected 
for grade and for acceleration. The immediate purpose ot 
the test was to define for each train the relation between net 
resistance and speed. All of these curves are brought together 


y ( 
in Fig. 9. 
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This figure shows that at 20 m.p.h. the values of resistance 
fall between 4.1 and 6.3 lb. per ton, and at 70 m.p.h. between 
8.0 and 11.4 lb.-per ton. This variation is chiefly due to the 
difference in the average weights ct cars composing the dit 
ferent trains. Trains composed of relatively light ears have 
higher resistance than trains composed of heavy ears. 

The relation between resistance and average car weight 
have been graphically established in the followmg manner. 
If, in Fig. 9, at the point corresponding to 20 m.p.h., a per- 
pendicular is erected, it will cut the curves in 18 points, each 
of which pertains to a particular train and defines for that 
train the average value of resistance at a speed of 20 m.p.h. 


If each of these resistance values are plotted with respect to 
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Fic. 10 Revtatrion Berween RESISTANCE AND AVERAGE CAR 
WEIGHT FOR THE 18 Trains TESTED AT A SPEED 
OF 20 M.P.H. 


the average car weight of the train to which it pertains, the 
diagram shown in Fig. 10 is obtained, which indicates that as 
the car weight increases the specific resistance decreases, the 
average weight of this decrease being shown by the straight 
line. 

Six other straight lines have been determined defining this 
relation at 10, 30, 40, 50, 60 and 70 m.p.h. 

As regards the numerical values appearing in the curves 
it should be borne in mind that they apply to trains running 
on level track at uniform speed in warm weather and under 
favorable conditions. Cold weather and high winds will both 
operate to increase the resistance above the amounts shown. 
(American Railway Engineering Association, Bulletin 194. 
abstracted through the Railway Mechanical Engineer, vol. 91, 


no. 5, May 1917, pp. 247-248, 5 figs., e.) 





Steam Engineering 


THE DETERIORATION OF CURTIS-RATEAU TURBINE BLADING, A. 
Fenwick 


A paper devoted to the record and discussion of the behavior 

of certain materials used in turbine blading, based on a six 
years’ experience in operating and maintaining the turbine 
plant of the Rand Power Company. 

The turbines are of the combination Curtis-Rateau type. 
After passing through the first row of Curtis moving blades 
and a row of stationary blades fixed to a steel segment bolted 
to the turbine casing, the steam discharges into the easing in 
which the Curtis wheel revolves. The Curtis casing is a closed 
compartment separated from the Rateau portion by a cast-iron 
diaphragm. On the outer periphery of this diaphragm is a 
ring of guide blades forming nozzles which convert the steam 
pressure into velocity and give the steam the correct angle tor 
impinging on the moving blades. The first ring of guide blades 
directs the steam from the Curtis casing on to the first Rateau 
wheel—termed in this paper the second-stage whee! 

Two main types of guide blading are in use, the first, termed 
a guide-blade ring, consists of inner and outer retaining rings 
cast round the blades. The guide ring is in two halves which 
butt together at the horizontal joint of the turbine casing. 

The second type, the diaphragm, forms an integral part with 
the retaining rings, the complete diaphragm being east in two 
halves. This type is called a guide-blade diaphragn 

The paper diseusses the turbines by classes, starting with the 
3000-kw. type. In this size in the Curtis stage and the first 
three low-pressure stages two materials have been tried, alum 
inum bronze and 5 per cent nickel steel. With the steel no 
particular trouble has been experienced from corrosion, and 
some sets have been running for six years. 

The aluminum-bronze blades, on the other hand, proved 
quite unsuitable for this part of the turbine. The aluminum 
content disappears trom the surface of the metal leaving a 
very brittle laver of copper. Where the section of metal is 
thin, as at the inlet and discharge edges of the blades, it breaks 
away like glass with hight tapping. With continued use the 
outer layer cracks and flakes off, exposing the part underneath, 
which in turn flakes off until the blade is split up into several 
layers. Where a section of the blade is fairly heavy, as in the 
Curtis stage, the shape is gradually lost, but the body of the 
blade remains sound and seldom fails. 

On the whole, the Curtis blades have a shorter life than the 
later stages, due apparently to the higher temperature in the 
Curtis easing. After leaving Stage 4 the deterioration takes a 
different form, erosion or pitting at the back or convex portion 
ot the blade being usual. In facet, the pitting in Stages 5, 6, 7 
and 8 looks as though chemical action had taken place, and may 
be due to certain impurities in the steam becoming active in the 
presence ol moisture, 

The same unsatisfactory experience with aluminum bronze 
in the Curtis blading was found in the 9600-kw. class. On the 
other hand, the brass blades in Stages 6 to 9 have been found 
to be in excellent condition from a deterioration point of view, 
but in several cases have been severely damaged mechanically 
from various causes and successfully straightened out. 

The aluminum-bronze blades in Stages 10, 11 and 12 have 
proved satisfactory, but in Stage 13 breakages of the blades 
have occurred, The blades are secured to the wheel by a tee, 


headed root and fracture frequently oceurs across the neck of 
the tee. The stress at the point is not excessive, approximately 
3 tons per sq. in. A new blade was tested at the Government 
Laboratory and showed an ability to stand 44.9 tons, but an 
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old blade before fracture had a strength of only 29.8 tons per 


sq. in. Although there is very little difference 


1 outward ap- 
pearance, it would seem, therefore, that the material has lost a 
cood deal of its original strength. In some cases the blades 


have fractured about 114 in. above the rim of the wheel, 1. e., 


just above the distance piece. 


The experience with the 4000-kw. compressor-turbine class 
was essentially similar to that with the main turbines. 

As a general conclusion the author expresses his be het that 
aluminum bronze 1s totally unsuitable for use as a_ blade 
material in the high-temperature stages, but excellent results 
have been obtained with it in the low-temperature stages. Five 


per cent nickel steel has so far given good service where used 


Brass stands the temperature well and in some cases has re 
placed aluminum bronze with satisfactory results 

\ similar set of observations is reported on stationary blad- 

L | this connection the writer comes to the conelusion 
that while east iron is far from being the best material for in 
et nozzles, it is very much cheaper than anything else and for 
this reason should receive consideration Steel blades were 
tned and atter running 3000 hours on a 9600-kw. turbine were 
feund to be in exeellent condition 

\ nteresting observation was made in this connectior A 
nozzle was quite damaged and a test was run with it on the 


effimtiency of the turbine It was found that actually the tur 





bine was as ellicient as if nozzles in good céndition had been 
ised Llence it was obviously so ind practice to remove that 
part which invariably broke away and the nozzle shown in Fig 

~ theretore bee made with a \ snapped portio eut out 
Sines ~ noZzzit as been used on the main turbines they have 
een practically tree trom breakage ot nozzle anes 


Aluminum bronze was originally used on several turbines 


but proved totally nsultable, as the metal rapidly disintegrates, 
wing to temperat ire, Twenty tive per cent nickel steel stood 
ip well tor a time, but became brittle with us« kive per cent 


eke] steel stands up very well and is now used exclusively for 
mam turbine stationary segment blading. 
\ similar discussion covers the subject of guide blading. 
lhe article also discusses in detail in an interesting manner the 
estion of stresses imposed on the blades. This part cannot 
be abstracted, because of lack of space. (The Journal of the 
South African Institution of Engineers, vol. 15. no. 8, Mare} 


1917, pp. 143-178, 25 figs., eA) 


BURNING Btiast-FuRNAcE Gas UnpbeER BOILERS 


Herman C. Siebert, Experimental Engineer of the Duquesn¢ 
Works, Carnegie Steel Company, presented the following data 
of experiments with various burners in connection with dif 
ferent boilers giving their air-aspirating characteristics. 

The common type of Kennedy blast-furnace-gas burner with 
its aspirating characteristic is shown in Fig. 12. There is in 
the furnace an auxiliary bridge wall and a cooled grate be 


tween it and the main bridge wall, also a metal screen which 


permits Varving the all ope Yr HnelLweel Doll and irner 
The amount of air is varied by moving the scree nd out 
over thie purnel I he eharacteristie of this ft ve | purner 
snows that the propel amount al all s estal ‘ il a 
pressure ot 2 whit the screen 18 opel! When the ‘ ‘ ~ 
closed, the correct amount ot a s drav I vas 
pressure \t all other gas pressures the air supp “itive 
or negative in amount of excess. Fig. 13 gives characteristies 
for two other tvpes of aspirating burners, both simular to that 
of Fig. 12, except that the proper amount of an is rated 
at a different gas pressure. Fig. 14 shows the characteristic 
for a special yNurhneyr and dicates what Cal ne ac ) ! shed 
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n the way of air supply if the port area is large enoug 
and is varied to suit the different gas pressures. In this case 
the air supply was controlled by gas analysis take fror 


combustion e¢hamber a 


d the port area. 

Some experiments were also made with a mixing burner in 
which an explosive mixture was burned, leaving the le at 
a velocity greater than the ignition velocity (very low for 


7 per 


ox é 


blast furnace gas). With this type of burner up to 
cent of boiler rating was developed. 

S. G. Brigel, of the Huessener Engineering Company, Pitts 
burgh, stated that when running Stirling boilers on loads 
varying from 130 to 160 per cent, he found stack temperatures 
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for complete combustion with low excessive air of between 600 
and 650 deg. fahr.; and in the case of Rust boilers, he found 
similar loads coinciding with similar temperatures. On the 
other hand whenever he has run Babeock & Wilcox boilers, 
he found that stack temperatures did not rise nearly as quickly 
with an inerease in load. A large number of figures taken 
during operation on over 100 Babcock & Wilcox boilers tired 
by gas exclusively, show stack temperatures ranging trom 530 
deg. fahr. to 600 deg. fahr. for an average load of 165 per 
cent. 

As regards the difference in boilers which do or do not 
take advantage of primary mixing of gas and air, the speaker 
stated that any burner can be regulated in such a manner 
that it gives eomplete combustion with a very low excess ot! 
air. But such regulation may require constant attention and 
in ordinary practice be beyond the capacity of the usual 
boiler-house erew. 

In this respect a test which was made at one of the Eastern 


GAS PRESSURE IN GAS BOX ( INCHES OF WATER) 
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steel works may be of interest. Two boilers, one equipped 
with a burner working with secondary air only, the other with 
«a burner working with primary air only, were tested side by 
side after they had been adjusted in such a manner that both 
boilers showed 22 per cent CO,, 1.0 per cent oxygen, and no 
CO in the combustion chamber. The three successive tests 
taken on both boilers under identical conditions showed that 
the boiler utilizing primary air only changed the combustion 
of the gas in the combustion chamber due to change of gas 
pressure, to a lower CO, of 19 per cent, without any unburnt 
CO; whilst the boiler working with secondary air went down 
as low as 17 per cent CO, with 6 per cent unburnt CO. This 
appears to be an excellent illustration of the effect of varying 
boiler draft on the condition of the combustion chamber. 
(Proceedings of the Engineers’ Society of Western Pennsyl- 
rania, vol. 33, no. 3, April 1917, pages 167-198, 7 figs., ep.) 


Varia 
Hyprautic Test or Pipe CONNECTIONS 


Data of tests conducted under the supervision of F. H. 
Sibley, Mem.Am.Soe.M.E., in the Machine Construction 
Laboratory of the University of Kansas. They refer to de- 
termination of the relative strength of welded and screwed 
connections in steel pipe of various sizes when subjected to 
internal hydraulie pressure. The article briefly describes and 
illustrates the apparatus used. 


THe JOURNAL 
Am.Soc.M.E. 


The pipe samples ranging trom 2 to 4 in. in diameter 
were cut from standard black steel pipe, the welded speei- 
mens being made by operators of a commercial acetylene 
welding company, while the serew connections were made 
with malleable-iron couplings and fittings by expert pipe 
fitters. 

The 2- and 3-in. welded specimens failed by splitting along 
the longitudinal seams of the pipe, the break stopping at 
the welded section. The 4-in. welded specimens did not 
fail either in the weld or in the pipe seam (the pressure ap- 
plied was 5100 Ib. per sq. in.). The bursting pressures for 
the screw connections were considerably below those of the 
welded specimens and all failed in the fitting. Great difli- 
culty was experienced in testing the serewed connections, 
because sand holes developed and water leaked through the 
castings to such an extent that it was almost impossible to 
reach the point of rupture. 

The results of these tests appear to indicate that the 
strength of a welded-pipe connection is practically the same 
as that of an unwelded pipe and can be stronger than the 
rest of the pipe by building up the weld. It appears also 
that the strength of the welded pipe connection is greater 
than that of the malleable-iron serewed fitting. (Jron Age, 
vol, 99, no, 18, May 3, 1917, pp. 1070-1071, 1 fig., e.) 


Atk Drying ror Buasr FurNacEs, Leon Cammen 


Brief characteristics of the main processes of air drying for 
blast furnaces, both cryogenic and chemical, and deseriptior 
of a process based on the fact that the drying action of a 
solution of ealeium ehloride depends on two things: the de 
gree of concentration and the temperature at which the liquor 
is maintained. 

The process involves the use of the following cycle ot opera 
tions. In the first place, air is passed through a highly con 
centrated solution of calcium chloride maintained at a proper 
low temperature and is there freed of such moisture as if 
may contain. The cold brine which moves in countercurrent 
to the air after meeting it, proceeds to an evaporator where 
it is brought back to the initial degree of concentration. It ts 
then sent along a series of cooling coils until it reaches th: 
desired low temperature and is ready to meet the incoming 
air again. The essential feature of the process is the fact 
that in the evaporator only a concentration of the brine, and 
not drying of the salt (which latter is a process requiring a 
very large specific expenditure of heat), is carried on. This 
results in the use of comparatively low temperatures and econ 
omy of heat consumption. 

The brine leaves the refrigerator at a temperature of 16 
deg. fahr. and a concentration of 40 per cent. By the time 
it passes from contact with the incoming air, it bas a tempera 
ture of, say 25 deg. fahr. and a concentration of 30 per cent. 
Attention is called in this connection to the fact that the 
incoming warm and moist air is first met by the comparatively 
warm brine. While brine of 25 deg. fahr. and 30 per cent 
concentration is still eapable of taking out a large amount 
of moisture from air at say 80 deg. and a content of 7 grains of 
water per cu. ft. (the precompression system is apparently 
used here), the comparatively dry and by then fairly cool air 
in its last stage of flow passes through a layer of 40 per cent 
brine at 16 deg. fahr. which is intensely hygroscopic. In this 
way the most efficient system is adopted both as to the distri- 
bution of temperatures and distribution of concentrations. 
(Proceedings of the Engineers’ Society of Western Pennsyl- 
vania, vol. 33, no. 3, April 1917, pp. 199-204, 1 fig., d.) 
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MrcHANicaAL-Erriciency Tests ror Macuine Toous, G. W. 
Burley 


In dealing with mechanical-efficiency tests for machine 
tools the writer, in his book recently published, divides the 
subjeet into two parts: input determinations and output de 
terminations. 


The determination of the amount of input energy may be 


made in at least three different ways, the electric-motor 
method, the transmission-dynamometer method, and the 
cradle-dynamometer method. 

lhe paper diseusses in detail the various types of dyna 
mometers and the dynamometer curves referring thereto. 
such as the transmission dynamometer and the torsion dyna 
mometer. 

Among other things, as a method of determining the out 
put of a motor is mentioned the use of a hydraulic piston 
and ¢ylinder filled with oil or kerosene, and an ordinary 
pressure or engine indicator. This method does not yield 
the true output of the motor, however, and does not cover 
the mechanical losses in the bearings. 

An article on the determination of the output of machine 
tools is promised in a future issue. (Railway Gazette, vol. 
26, no. 13, Mareh 30, 1917, pp. 386-388, 5 fies... d) 


Report ON Heat-INSULATING MATERIALS 


Results of tests by Sargent and Lundy, Consulting Engi 
neers, of Chieago, of various heat-insulating materials com 
pared with tests of common ftirebrick. 

The first object of this test was to determine the relative 
thermal insulating value of materials examined. 

The materials were used in dimensions of standard bricks, 
so as to have the samples equal in this respect. The idea 
worked on for comparison was to subject the brick to a high 
temperature at the end A, Fig. 1. Then if the top, bottom and 


sides vere thoroughly insulated the heat would he radiated 


Thermometers. 
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hig. 1) Dtacream SHuowinGe Location Or THERMOMETERS IN 


EXPERIMENTAL BRICK 


from the exposed end B, and thermometers placed at Varios 
distances between A and B would show a uniform drop i 
temperature. With the same temperature at A, a brick made 
of a good insulating material would give lower readings on 
the thermometers placed in the brick than would be the case 
tor a poor insulating material and the temperature gradient 
would have a different shape. 

This process involves the difficulty of thoroughly insulating 
the top, bottom and sides of the bricks, but in the course of 
the test it was found that if the top, bottom and side insula- 
tion was made practically the same for each material, the com- 
parison would be reliable. The method of testing was to read 
all thermometers, then place the gasoline torch in position and 
take readings every 15 or 30 min., the idea being to keep the 
igh temperature source of heat as steady as possible. The 
gasoline toreh did not possess much flexibility and was diflieult 
to regulate satisfactorily. 


Another method of test involved the use of an electri 
heater, 

On the whole, it was found that materials have not as good 
aun insulating value at high temperatures as at low ones. To 
express this variation in insulating value with the temperature, 
a relation similar to Ohm’s law has been derived. The unit 
taken has been called “ the thermal ohm,” and is expressed by 
dividing the temperature difference by the B.t.u. radiated per 
hour. The values for some of the materials have been ecaleu 


lated and are given in Fig. 16. They show practically straight 
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lines, except for two materials, of which one, Si-Mag (com 
bination of sigur and magnesia), shows the thermal resistance, 
which decreases directly as the temperature difference. 

Magnesia falls off so rapidly at the high temperature be 
cause it becomes disintegrated through a chemical change. 

An effort was also made to find the equivalent thickness of 
material required to give equal insulation, for which purpose 
it was necessary to demonstrate experimentally the laws of 
thermal resistance. 

Further tests were made to secure some data on the physical 
preperties of insulating materials: in particular, the weight ot 
water absorbed; and it was found that in some cases insulating 
materials absorbed considerably more than their own weight 
of water. (Power, vol. 44, no. 18, May 1, 1917, pp. 593-596, 
14 figs... ¢. 


TRANSLATION OF ForMUL®, P. M. Heldt 


Discussion of the transformation of equations from one 
system ol units to another, with additional reterence to 
rational equations, which are universally true so long as the 
rational system of units is used. 

If a formula is based on the metric system and the design 
to which it is applied is in inch units, the question of trans 
formation becomes an important one. Of course, in isolated 
cases it is possible to convert the inch measurements in the 
design into metrie units, apply the equation and reconvert 
the result, which would be in metric units, into inch units. 
Apart from being rather tedious, the process is, however, not 
conveniently applicable where a number of operations of this 
nature have to be carried out, and in such eases it becomes 
necessary to find a simpler way of applying equations derived 
in units of one system to problems in which the data are ex 
pressed in another system. 
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A certain class of formula is universally true so long as 
a rational system of units is used. Such equations are called 
rational, and the test of a rational equation consists in sub- 
stituting for each factor representing a physical quantity, the 
dimensions in terms of the fundamental quantities (length, 
mass, time), and seeing whether, when thus transformed, the 
equation holds true. 


In many equations, however, two different units are used for 
the same quantity. For example, in the equation where the 
speed of a car is expressed in terms of wheel diameter, engine- 
speed revolution and gear reduction, two different units of 
length are generally used—the inch for the wheel diameter and 
the mile for the distance covered per hour 
time 


and two units of 
the minute for the engine speed, and the hour for the 
car speed. This equation may, however, be transformed into 
a rational equation by using only one unit of length, say, the 
inch, and one unit of time, the minute. 


In this case the equa 
tion becomes 


ann 


s= 


r 


where s = speed of car, d = wheel diameter, n = engine revo- 
lutions per unit of time and r = gear reduction. This equation 
would give the car speed in inches per minute, but if the engine 
speed is given in revolutions per minute, the wheel diameter in 
inches, and the result is required in miles per hour, the equation 
becomes 


nd 

saa7 mph. 

336r 

Now, if metric units were used, the wheel diameter given in 
millimeters and the result required in kilometers per hour, s 
would be 1.608 times as great (1 mile = 1.608 kilometers) and 
d 25.4 times as great (1 in. = 25.4 mm.). 
the numerical coeflicients by 1/2, 


Therefore, denoting 


nd 
1.608s 
rr 


which would give for « the following equation: 


336 XK 25.4 


aaa = 5310 


and hence the metric formula would read 


na ' 
scr cm.p.n. 
5310r I 
Of course, it is not necessary to go through all these inter- 
mediary steps the next time, and a simple conversion factor 
zx = 5310 can be used. 


As examples of the application of the methods of trans- 


from one system of units to another, 
the writer gives the formula for determining the tax horse- 
power of automobile motors in Germany, and the formula for 
the absolute pressure of saturated steam as a function of the 
absolute temperature in deg. fahr. That part of the article 
dealing with the latter is here reproduced. 


formation of equations 


The equation for this relation is: 


log p = 10.515354 —(4873.71/t) — 0.00405096¢ + 
0.00000139296¢7 


Now, suppose that it is desired to transform this equation 
so the temperature may be inserted in deg. cent. (absolute) 


and the pressure will be obtained in kg. per sq. em. We then 
have: 
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log (p/14.22) = a — b/0.555t — 0.555 ct +- 0.309dt* 


log p — log 14.22 = a — b/0.555t — 0.505ct + 0.309dt 
log p = log 14.22 + a — b/0.555t — 0.555ct +- 0.309dt* 
log p 1.1529 +- a b/0.555t 0.555et + 0.309dt 
and 10.515354— (4873.71/ t—0.00405096t-+-0.000001392961 


1.1529 +a b/0.55d5t — 0.555ct + 0.309dt 


This equation can be satisfied only if the factors in both 


terms containing the same power of ¢ are equal, that is 


10.515354 1.1529-- a a 9.3624 

b/0.555t = 4873.71 b = 2705 

0.555ct = 0.00405096¢t e = 0.00729 

0.309dt = 0.00000139296t d = 0.000004515 

Hence the absolute pressure p” of saturated steam in kg. per 
sq. em. is given by the following equation, in which ¢ is the 
absolute temperature in deg. cent: log p” = 9.3624 — 2705/t” 

- 0.00729¢” +- 0.000004515t°. (Horseless Age, Engineering 
Edition, vol. 40, no. 2. April 15, 1917, pp. 1-2 (Engineering 
Section), pm) 

Technical Paper 137 of the U.S. Bureau of Mines, o hich 


an abstract will be found in the present issue of Tuer Jo 
is likely to become classical as an investigation of a dilfi 


Ame Chie 


the two probably 


subject unusually free from unessential details. 


conclusions established by this investigation, 


most Important are that the weight of air toreed through the 
fuel bed pen pound of fuel burned or gasified is constant; and 
next, that above a certain distance from the fuel bed there ts 
a large percentage of combustible in the gas and no oxyege 


to burn it. The investigation is rich in practical suggestions, 


and must be considered as a valuable contribution to o nowl 
edge of the processes going on in a hand-fired furnac: \s re 
gards the numerical values obtained, however, it must be borne 
in mind before they are used in the design of cor ercial 


equipment that they were obtained from an experi 


stallation using picked fuel. 


Aceording to the Iron Age for May 3, 1917, J. W. Flavelle, 


Chairman of the Imperial Munitions Board in Canada, has 


furnished the Finance Minister with a striking staten 


=hhow 
ing the extent of the business in munitions built up in Canada 
with the financial assistance furnished by the Dominion 


Government. The total value of orders received by the 
Imperial Munitions Board of Ottawa is $850,000,000, which 
is equal to the entire international trade of Canada. imports 


and exports, of 1912. The value of the munitions shipped to 


March 30 was $470,000,000, the total disbursements to April 
30 being $543,000,000. There are 630 factories, chemical and 
loading plants in operation carrying out the orders of the 


board. The cash disbursements for 
and for April will be $43,000,000. 
this immense business the Dominion 
uted $200,000,000 as a loan to the Imperial Treasury, and 
arranged with the Canadian banks for advances aggregating 
$100,000,000. 

Official from 
cerning the proposed extensive shipbuilding program, which 
was 


March 
Toward the financing of 


Government 


were $41,000,000 


has contrib- 


announcement has been made 


Ottawa con- 


foreshadowed some six weeks ago. Orders have been 
placed for steel ships in Canada up to the full limit of the 
steel plates available during the next 15 months, and a good 
many wooden vessels will be built in the Dominion as well. 
The Dominion Government’s part consists in advancing a loan 
of $10,000,000 to the Imperial Munitions Board, Ottawa. This 
Board has recently placed large orders for steel plates and 


will probably be placing additional orders in the near future. 
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Hours, Faricui IN BRITISH MUNITION 


FACTORIES 


\ND HEALTH 


The 


the British 


following outline of the main conclusions arrived at by 
Health of Munition Workers 


reprints of the memoranda of 


Committee is take 


fron this committee made by 
the Bureau of Labor Statistics of the United States Depart 
ment ol Whole No. 221, or Industrial Acei 


No. lo, April 1917). 


Labor (Bulletin. 


dents and Hygiene Series 


This committee was appointed September 1915 by the 
Minister of Munitions, and on the basis of evidence taken in 
arious industrial centers has con piled and published some 
fifteen memoranda dealing with various aspects of the subject. 


As these memoranda are the work ot 


men especially qualified 


l ] 
KhOW lé dg al 


by technical d wide experience, they are of pat 
ticular value in this co ntrv at the present time. 

\s regards Sunday labor, the committee states that the 
evidence adduced as ed it strongly to hold that if the 
maximum output is to be secured and maintained for any 
length of time a weekly period of rest must be allowed: Exeept 
tor quite short periods continuous work in its view 1s a pro 
found mistake and does not pay—output is not increased. 

The committee also makes the significant statement that, in 
their opinion the higher management even more certainly 
require definite periods of rest. These individuals have neve 


spared themselves; they carry a heavy burden of responsibility 


and, moreover, cannot be replaced, Ihe committee has with 
regret noted among them obvieus signs of overwork, and it 1s 
of primary importance in the terest of the nation that they 
should be allowed that rest which is essential to the mai 


tenance of their health. 


\s regards 


hours ot work the committee calls attention to 

the tact that overtime fell mainly to the lot of the most highly 
skillec workers (tool and gave makers, tool setters, ete. as 
thev are the most ditlieult to obtain. At one time cases of men 
vorking as much as 90 hours per week were met. and while 
more recently there has been a tendeney to reduce the hours, 
weekly totals of 70 to SO hours are still frequent. The con 
mittee 18 satished that rs snel s these cannot be worked 
prriypeu 1\ ma lhicest sire ri \ rves tha every ettort 
should be made to extend the shift svstem to this branch of 


industry as rapidly as possible, 


Che committee has not found that as vet the strain of long 
hours has caused any serious breakdown among workers, but 
there is medical evidence to the effect that long hours are 
beginning to make themselves felt upon the older men and 


upon those who suffer from physical infirmity. There is reason 


however, 


for believing. that the better food that workers have 


been able to enjoy in consequence of in reased pay has helped 
to counteract the strain of long hours. 

Among the executives and foreman there is evidence of con 
siderable fatigue, and numerous instances have been brought to 
the notice of the committee where men of this class have had 
to be allowed special holidays to enable them to recuperate. 
The committee, therefore, while recognizing that overtime must 
continue, suggests certain definite restrictions to which it should 
be submitted, especially in the case of women and girls. 

As regards the work of women engaged in moderately heavy 
work the committee has come to the conclusion that in order to 
attain a maximum output such women should not work more 
than 60 hours a week. In fact, an equally good total output 
would be maintained if the actual working hours were reduced 
to 56 or less per week. For example, one group of operatives, 
17 in number, worked only 51.8 to 62.6 hours per week for five 
weeks in June and July and during the last three weeks of this 
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period then ourly output was LS per cent greats tha that of 
another group of 14 operatives who were working t isual 


long hours. 


As regards men e! caged In heavy labor, data are ol ery 
complete, but as regards boys of 14 to 17, a reduction in the 
hours of labor from 73.3 to 57 produced an increase of output 
o the astonishing extent of one-third to one-halt eh indi 
cates that the boys must have been overworked b ong hours 
and that a reductio ot 8 to 12 hours matena ecelerated 


their rate of production 


On the whole, the 


committee comes to the «e that 
the hours of labor should be varied betwe« imits 
according to the character of the wor performer ad not 
maintaines orm tor all tvpes of labor ane ! ers of 
both sexes; and that where lo ours of labo irt of 
munition workers are necessary, an effort sho ) de to 
ave them shut }) the tactones tor as short time as 
possible. 

In this connection attention is e¢alled to the i inee of 
greater promptness in starting wot There ea v4 eces 
sity tor the iste of 25 min. in start yr and stopping ork, as 
Vas the cast shop unde investigatior 

The eustom in many munitions works is to wor spell 
of 5 hours and then atter an hour's terva tar ther spell 

{ 4 to 5 hours, nich leads to spelis wW ( ibted Vv 
too long in many types of munition work. A better pla ould 
be to arrange tor regular rest pauses in betwee kor stance, 
a 10-min. break in the middle of the 1 noon 
spells during whieh the operatives remal it thie ! ‘ es 
0 ike tea « othe trie 

Other memoranda discuss the subjects « ndus itigue 
ind e special diseases connected with the manufoa‘ture of 

tions, in particular various torms of polso1 or ¢ the 
ile Yr ot @xplosives 

\ new tvpe of gas engine rece ( : ially 
in internal-combustion engine in which air is compressed and 
mixed with oil which is atomized and ignited by an electrie 
spark. The resulting intenselv hot flame of combustion is 
brought into contact with small quantities of wate h cools 


the gases to a pri working temperature ' 


renerating 


a desirable amount ot steam, whieh, combined wit Tile 


ruses 
or « mbustior , enters the powel evlinders. 
The 


without any previous 


following claims are made for the engin 


Starting 


heating, directly with the oil, by hand or 


electric cranking or by compressed air. Only one spark plug 


When the 


lenition outfits 


is used, regardless of the number of cylinder: 


engine is under way, the current is turned off. 
are not required, as a battery with coil and spark plug wall 


suftice. No heat is lost through water jackets, and little power 


is wasted in the low-pressure exhaust. The water used is easily 


There are no obj echion- 
tests ol 


tank. 


No data of 


condensed and returned to tle 


able carbon deposits. the engine are 


yet 
available. 


CLASSIFICATION OF ARTICLES 
Articles appearing in the Survey are classified as c compara 
tive; d descriptive; e experimental; g general; / historieal; m 
mathematical; p practical; s statistical; t theoretical. Articles 


of especial merit are rated A by the reviewer. Opinions ex- 
The 


Editor will be pleased to receive inquiries for further informa- 


pressed are those of the reviewer, not of the society. 


tion in connection with articles reported in the Survey. 
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INDUSTRIAL SCALES AND WEIGHING, Herbert T. Wade. Industrial Man 


agement, vol. 53, no. 2, May, 1917, pp. 252-271, illustrated 
MECHANICS 
DESIGN OF FLAT ARCHES WITH Fixep Enps, G. R. Magner Engi 


neering, vol. 103, no. 2678, April 27, 1917, pp. 391-395, 7 figs 


THE GRAPHICAL D®TERMINATION OF A 
STRENGTH, E. L. Gayhart. 
ing, vol. 2, no. 5, April 1, 


Strut HavinGc UNIFORM 
Aviation and Aeronautical Engineer 
1917, pp. 214-216, 7 figs, 2 tables 


Dit NORMALPROFILE FUR FORMEISEN, 
BILDUNG, H. Fischmann 
Jan. 4, 1917, pp. 2-9. 

Normal sections of shaped bars, and their history 


IHRE ENTWICKLUNG UND WEITER 
Stahl und Eisen, 37 Jahrgang, No. 1, 


InetTs OVER NORMALISSERING IN MACHINECONSTRUCTIE, Ir. E. P 
kamp Begemann. De Ingenieur, 31 Maart, 1917, no 
gang, pp. 214-221, 7 figs. 

Observations on standardization in machine design 


Haver 
13, 32 e Jaar- 
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Nori: I KRAFTEZUSAMMENSETZUNGSFIGUR UND SCHWERPUNKT, A 
Kietfe Schweizerische Bauzeitung, Vol. 69, No. 7, February 17 
1917, pp. 69-71. 


ag of composition of forces and center of gravity 


MUNITIONS 


United STareES MUNITIONS, THE SPRINGFIELD MopEL 1913 SERVICE 
R The American Machinist, vol. 46, no. 16, April 19, 1917 


685-690, illustrated 


NOreEs ( RAPID WIRE ENTANGLEMENT Engineering and Mining Jour 
n 103, no. 17, April 28, 1917, pp. 746-749, 18 figs 

Equ! METHODS AND DEVICES FOR PRODUCING 9.2-IN. SHELI 
Canadian Machinery and Manufacturing News, vol. 17, no. 17 
\pi ~6, 1917, pp. 415-422, illustrated 

De TysSkA OCH OSTERRIKISKA GRANATERNAS TANDR Teknisk Tids 
krift Mekanik, 47 Arg., Hiift 14 Mars, 1917, pp. 17-23, 37 figs 


Fuses of the German and Austrian grenades 


PIPES 


tHypnra It OF PIPE CONNECTIONS | Iron Age, v ao 
1s, M 1917, p. 1070, 1 fig 

MODERN PRACTICE IN Woop Stave Pipe DESIGN AND SUGGESTIONS 1} 
S ARD SPECIFICATIONS, J. F. Partridge *roceedings of th 
\merican Society of Civil Engineers, vol. 45, no. 4, April, 1917 
i 9-594 


PUMPS 


An IMI! D HiGgH VACUUM Mercury Vapor Pump, Chas. T. Kniy 
rhe Physical Review, vol. 9. no. 4 (second series pp 


RAILWAY ENGINEERING 


Freep P AND WATER SOFTENING. Railway Gazette, vol. 26, no 
Mar 0, 1917, pp. 385-388, illustrated 


TMALLI ARTICULATED LOCOMOTIVES FOR THE PHILADELPHIA & READIN 
Ty Railway Age, vol. 60, no. 18, May 5, 1917, pp. 620-623, illus 


Heavy LocOMOTIVES FOR THE LEHIGH VALLEY. Railway Age Gazette 
vol. 62, no. 17, April 27, 1917, pp. 897-900, illustrated 

WALSCHAERTS’ VALVE GEAR DESIGN Railway Gazette, vol. 26, no. 15 
April 18, 1917, pp. 438-442, 11 figs 


SUPERHEATING SLIDE VALVE ENGINES, Hal. R. Stafford Loco, vol. 8, 
no. 1, May, 1917, pp. 8-12, illustrated 


Fire vox VoLUME AND BOILER PERFORMANCE, J. T. Anthony Railway 
Age Gazette, vol. 62, no. 16, April 20, 1917, pp. 841-844, 5 figs 


THE Errecr OF FIREBOX DESIGN UPON BOILER CAPACITY AND ECONOMY, 
J. 7 Anthony Official Proceedings of the Railway Club of 


"a 99 


Pittsburg, vol. 16, no. 4, February 23, 1917, pp. 87-122, 13 figs 


PENNSYLVANIA LOCOMOTIVE BricK ARCH TESTS. Railway Age Gazette, 


vol. 62, no. 18, May 4, 1917, pp. 933-935, 5 figs 


LOCOMO re Brick ArcH TESTS 


91, no. 5, May, 1917, pp. 235 


tailway Mechanical Engineer, vol 





i 
237. 5 figs 
tMcCLELLON WATER-TUBE FIREBOX. Railway Mechanical Engineer, vol 
91, no. 5, May, 1917, pp. 239-242, illustrated 


Tue Locomotive Furnace, J. T. Anthony Official Proceedings of the 
New York Railroad Club, Meeting of February 16, 1917, vol. 27, 
no. 4, pp. 4799-4828, 11 figs 


TRANSVERSE FISSURES IN RAILS, George W. Dress. The Iron Age, vol 
99, no. 16, April 19, 1917, pp. 943-944. 


ORIGIN AND D2VELOPMENT OF THE RAILWAY RAIL IN ENGLAND AND 
America, G. P. Raidabaugh. Iron and Steel Institute, Annual 
Meeting, May 3-4, 1917, advance copy, 42 pp., 49 figs 


CONVENTION OF AIR BRAKE ASSOCIATION. Railway Review, vol. 60, 
no. 19, May 12, 1917, pp. 653-655. 


ORGANIZATION OF A MILITARY RAILWAY REGIMENT Railway Age 
Gazette. vol. 62, no. 17, April 27, 1917, p. 895 


SHIPBUILDING 


SUBMARINE DIESEL-TYPE ENGINES OF THE WorLD’s Navies, T. Orchard 


Lisle. Motorship, \ 2, no. 4, April, 1917, pp. 3-10, 20 figs 


4-YeEaR TES oF Morors I LEEL II The Marine Review vol 
17, no. 5, May, 1917, pp. 175-177, illustrated : 


SUBMARINE, John G. Callar rhe Wisconsin Engineer, vol. 21, no. 7 
April, 1917, pp. 295-30 illustrated 
FUELING THE THOUSAND W s VES : Motorship, vol. 2, no. & 


May, 1917, p. 9 


My EXPERIEN: WITH OCEAN-GoING DIESE MororsHips. J. E. ¢ 
Motorship, vol. 2, no May, 1917, p. 22, 2 figs 

P Ol He W ( = Willi rr. Lonne In 
national Marine Engir g 22, 4 M 17 206 
~11, illustrated 
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Ap 19, 1917 44 
STANDARD METHOD oF . HIEATIN Ls Jourt 
American Society o Hieat gy nd Vent g Eng 
noe. 3, April, 1917, py 19-540, 2 M 
WING THE CIRCULA N IN Wa I i KS The Me 
Engineer, vol. 30, 1 14, April 27, 1917, p ri 
CENTRIFUGAL V. RECIPR ATIN B I PuM _, wa. - 
Mechanical World, v« t ! Lose \pr 1 1917, pp. 190-191 
ANGA STI MNING WG \I . AY | 5 \ . x 
s N lore I le rid M } j 
ift 4, April 1 ny dD. 29 ry g 
Flow of steam through 1 es 
BI ING TURBINES TO Heat F Wat H. |} ( I 
45. no. 20. May 12 1917. mr 652-65 4 ys 
ATION OF STEAM TURBINES, T. ¢ Phomser The Eng 
125. no. 3198, Apr l 1917, p 27, fig. 6 ontinued 
THE DETERIORATION OF CI s RaTeau TURBINE BLA N A i 
rhe Journal of the Sout African Institution of Engines 
15, no. 8, March, 1917, pp. 143-175, 25 figs 
IRICTIONAL LOSSES OF TH STEAM ENGIN J I row.Ls 
Practical Engineer and Engineers’ Gazette ’ 55, 1 ; 
May 3, 1917, pp. 209-211, 1 fig 


+TRANSLATION OF FORM \ I PRANSLA IN OF EQUATIONS FR 
ONE SYSTEM OF UNITS TO ANOTHER—SOME EQUATIONS UNIVER 
SALLY APPLICABLE, P. M. Heldt The Horseless Age, Engineering 


Edition, vol. 40, no. 2. April 15, 1917, pp. 1-2, Engineering 
Section. 
4 GREAT LIBRARY OF APPLIED SCIENCE Metallurgical and Chemica 


Engineering, vol. 16, no. 10, May 15, 1917, p. 546. 


CHARTS 


CHARTS FOR Broacu DesiGy, I 4. Williams The American Ma 


chinist, vol. 46, no. 16, April 19, 1917, p. 671 


DATA FOR AMERICAN ENGINES. Aviation and Aeronautical Engineering 
vol. 2, no. 5, April 1, 1917, pp. 220-221 


BEVEL GEAR CHARTS (2 Mechanical World, vol. 61, no. 1581, Apri 


20, 1917, p. 196 


GEOGRAPHIC TABLES AND FORMULAS, 4th edition, compiled by Samuel 
S. Gannett, Bulletin 650. Department of the Interior, United 
States Geographical Survey, 388 pp 


SyNTHETIC AIR CHART, E. Vernon Hill Journal of the American 
Society of Heating and Ventilation Engineers, vol. 23, no. 3, Apri 
1917, p. 342 

DIAGRAM FOR USE IN DesiIGNinGc OGert WasHERS. Engineering and 


Mining Journal, vol. 103, no. 17, April 28, 1917, p. 750 


CHART FOR USE IN DETERMINING OR CHECKING STRENGTH VALUE OF 


SrraicuHt Krys, P. K. R., Machinery, vol. 10, no. 237, April 12, 




















LIBRARY NOTES 


From the Libraries of the Four Founder Societies and the United Engineering Society, in 
the Engineering Societies Building, New York City 


VERY lhbrary has two problems: to collect the material 
E; interest to its patrons and to make it accessible to 
them with the greatest possible ease. 

The history of the Library of the Engineering Societies 
Started 


as tour independent libraries, nothing was more logical than 


llustrates an endeavor to meet these two problems. 


the consolidation of the four into one, with a consequent 


avoidance of the waste due to duplication. Instead of libraries 
of civil, mining, mechanical and electrical engineering, we 
have a hbrary of engineering, equipped to meet the require 


ments of an inquirer, regardless of the specific subject in which 
be interested. 

L he Library covers these four main branches of engineering 
erv effectively It is especially well supplied with 
periodicals, the most important depository of modern pro 
fessional literature. The standard reference books and the 
more important texts are also included. As it becomes pos 
literature of other technologie subjeets is being 


sible. the 


added, the hope that there mav sometime result the ea 
collection, able to supply the reeords of all important previous 
vor n any professional problem which an engineer may 
meet. To aceomplish the ideal will require time and money, 
but the acknowledged value of the result will more than 


compensate for the expense. Engineers who wish to assist 
in the advancement of engineering should consider the bene- 
fits which will acerue from additions to the endowment fund 
of the Library. 

Side by side with the extension of the collection, the prob 


lem of making it accessible must be faced. Most engineers 


U. E.S. Accessions 


FREIGHT RATES A NBCESSITY TO ADEQUATE 
SERVICE By W. W. Atterbury. 117. Purchase 


RAILROAD 


AMERICAN ELECTROCHEMICAL SOCIETY rransactions vol. 29 South 


Bethlehem, 1916. Purchase 


ENGINEERS Constitution and List of 
February, 1917 New York, 1917. Gift of A.S.C.E 


AMERICAN SOCIETY OF CIVII 


Members 


AMERICAN UNIFORM BOILER LAW SoOcIgeTY Condensed report of the 
American Uniform Boiler Code Congress, Washington, Dec. 4-6, 
1916. Hrie, Pa., 1916. Gift of Society 


APPORTIONMENT OF RAILROAD EXPENSES AND PROPERTY VALUES ON 
Basis OF Use. By A. M. Sakolski. Reprint from the Journal of 
Accountancy, Aug., 1916. Gift of author 


AQUABAR COMPANY Concrete tile roofing Descriptive catalogue 
Philadelphia, n.d 

Specifications No. 11, covering the use of no. 1 compound in 
waterproofing mass concrete for foundation walls, subways, etc 

No. 12, covering the use of no. 1 compound in waterproofing 
masonry and concrete walls and floor with cement plaster coat for 
foundation walls, floors, etc 

No. 15, covering the use of no. 1 compound for waterproof 

ment stucco on brick and hollow tile walls. Gift of Aquabar 
Company. 


AZIMUTH. Ed. 2. By George L. Hosmer. New York. John Wiley € 
Sons, Inc., 1916. Price $1. Gift of publisher. 


THE BAROMETRICAL DETERMINATION OF HEIGHTS: A Practical Method 
of Barometrical Levelling and Hypsometry for Surveyors and 
Mountain Climbers. Ed. 2. By F. J. B. Cordeiro. New York. 
Spon & Chamberlain, 1917. Price $0.50. Gift of publisher. 
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are too busy to spare the time needed to search through long 
files of periodicals, or to make copies of desired articles, so 
it is necessary to provide assistance. To meet this need, the 


Library Service Bureau has been established as an adjunct 
to the Library. The Bureau will make lists of references to 
the articles on any topic, and will, if desired, make copies of 
them or translate them from other languages. 
notices of new articles on any topic as they appear in the 
current periodicals. In fact, its possible forms of service 
are too various for listing, all that can be said is that it 
stands ready to undertake any work dealing with professional 
literature For this type of work it has been necessary to 
arrange a schedule of fees, covering the cost of this work 
to the Library. Information on this subject will be giver 
gladly. The Service Bureau has been of assistance to engineers 
all over the world, saving time for those to whom libraries 
are accessible and providing a practical method of reference 
for those 1 localities where books are not available 

The future work of the Librarv is to develop the createst 
possible efficiency in these two directions, in the hope that it 
may ultimately become the largest engineering library in the 
world, and that it may be able, through a corps of high! 
trained expert bibliographers, to provide definite references 
to any material in point. Such an institution will be one 
of the most valuable aids in the promotion of the professior 
It will have an international usefulness, as it will not dup! 
eate the work of any existing institution 


Harrison W. Craver 


BRACHYCERATOPS A eratopsian linosaur from the two miocene 
Montana 1 Ss. ty i sul » 
Washington, 1917 


Tormations 


paper 103 


BUREAU OF RAILWAY ECONOMICS List of References on Valuation of 
Railways, Aug. 1, 1916 Washington, 1916 Gift of Bureau ’ 
Railway Economics 


CARNEGIE LIBRARY OF PITTSBULGH Classified Ca 
Pittsburgh, 1915 Gift 


talogue 1907-11 
Carnegie Library of Pitts 
burgh 


CENTRAL STATION ELectric Service: Its Commercial Development and 
Economic Significance as Set Forth in the Public Addresses (1897- 
1914), by Samuel Insull, with an Introduction by William Eugene 
Kelly Chicago (privately printed), 1915. Gift of author 


CENTRIFUGAL FANS By J. H. Kinealy New York, 1905 (Purchase 


CHARACTERISTICS OF UNIFLOW ENGINE GENERATING UNiTS. By E. Ha- 


genlocher. Reprint from Electrical World, Feb. 10, 1917. Gift 


author 

CHEMICAL GERMAN. An introduction to the study of German chem 
ical literature. By F.C. Phillips. Ed. 2. Haston, Pa., 1915. Pur 
chase. 


City MANAGER AND CITY ENGINEER-MANAGER Plans of Municipal 
Government. By Kenyon Riddle Abilene, Kansas, n. d 
author 


Gift of 


CLAY DEPOSITS NEAR MOUNTAIN GLEN, UNIon County, ILL. Ill. State 


Geological Survey. Extract from Bulletin no. 36. Urbana, 1917 
Purchase 


CoaL TAR AND AMMONIA Ed. 5. 3 vols. 


York, 1916. Purchase 


By George Lunge. Neu 
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KEEPING AND CONSTRUCTION ACCOUNTING By G. Ed 


Gift of author 


COST Ross 


Salem, Ore., 1917 


DESIGN AND CONSTRUCTION OF THE MASSACHUSETTS 
TECHNOLOGY BUILLDINGS by Sanford E 
I 


from nstitute, July, 


INSTITUTE OF 
Thompson Reprinted 
American Concrete 1915 Gift of Ss. E 
Thompson 


DIVINING Rop, A HISTORY OF WATER WITCHING, WITH A BIBLIOGRAPHY 
Water Supply Paper 416 


U. S. Geological Survey 


1917 Purchase 


Washington 


DOCUMENTS GOVERNING THE CONSTRUCTION OF A BRIDGE, and a Discus 
sion of the 


Function of Specifications By E. E. Howard, Neu 


York. John Wiley & Sons, Inec., 19/6. Price, $1. Gift of publisher 
ELECTRIC HEATING. By E. A. Wilcox. San Francisco, 1916. Purchase 
ELECTRIC POWER CLUB. Constitution, Executive Staff, Member Com 


panies, By-laws. Ed. 10, 1917. Chicago, 1917. Gift of Club 


ELECTRIC WIRING SPECIFICATIONS. By J. H. Montgomery New York 


191 Purchase 

ELEMENTS OF WATER GAS By J. Stephenson Columbia, 8S. C., 19lt 
Purchase 

ENGINEERING ANALYSIS OF A MINING SHARI By J. C. Pickering Veu 
York, McGraw-Hill Book Co Inc., 1997 Price $1,50 Gift 


publisher 


ENGINEERS’ CLUB OF BOSTON 


April 2, 


By-laws, Officers and List of Members 


1917. Gift of Club 


EXPERIMENTAL ENGINEERING AND MANUAL FOR TESTING 
Ed. 6 New York. 


By R. C. Cat 


penter John Wiley & Sons, 1907. Gift of pu 


lisher 


FEDERAL VALUATION OF COMMON CARRIERS. By J. P 
1916. Gift of Clemens Herschel 


Nelson n. | 


VALUATION OF THE RAILROADS IN THI 
cular communication to the chairmen of valuation committees, it 


FEDERAI UNITED STATES Cir 


reference to the supplement to Interstate Commerce Commission 
valuation order no. 7—schedules of land Apr. 10, 1917. Gift of 


Clemens Herschel 


FEDERAL VALUATION OF THE RAILROADS IN THE UNITED STATES 
ment prepared by H. C. Phillips, general secretary, of the develop 
ments in connection with I‘ederal Valuation, as of April 20, 1917 
Gift of Clemens Herschel 


State 


FRYE’S TABLES FOR ASCERTAINING THI 
MENS. By Jason 8S. Frye 
ed). Gift of author. 


VALUE OF GOLD-QUARTZ SPEC! 
Downieville, Cal., 1916 (privately print 


(;ASOLINE AND How TO USE Ir. By G. A 
tical Society, Inc., 1916. 


Burrell, Boston, Oil Statis 
Gift of publisher 


({ENERAL INSTRUCTIONS AND MPTHODS OF ANALYSIS AND CHEMICAI 
CONTROL FOR USE IN THE FACTORIES OF THE CUBAN-AMERICAN 
Sugar Co. By Guilford L. Spencer, N. Y., The Cuban-American 
Sugar Co., 1916. Gift of publisher 


(;EOGRAPHIC TABLES AND ForMUras. Ed. 4. U. 8S. Geological Survey 
Bulletin no. 650 Washington, 1916. Purchase 


(JREAT BRITAIN, ADVISORY COMMITTER FOR AERONAUTICS 
Report, 1912-13. London, 1%15. Purchase. 


Technical 


(GROUPING OF PUBLIC BUILDINGS AND GARDENS, with Adjoining Water 
Front, Excursion Docks and Union Station for the City of Buffalo 
tuffalo, n.d. Gift of George Cary. 


\ HANDBOOK FOR CANE-SUGAR MANUFACTURERS AND THEIR CHEMISTS. 
By Guilford L. Spencer. Ed. 5, enl., N. Y¥., John Wiley & Sons, 
Inc., London, Chapman & Hall, Ltd., 1916. Gift of publisher. 


A HANDBOOK OF BRIQUETTING. By G. Franks, Translated by Fred C. 
A. H. Lantsberry, vol. 1. The Briquetting of Coals, Brown Coals. 
and Other Fuels. Phil, J. B. Lippincott Co. London, Charles 
Griffin & Co., Ltd., 1917. Gift of the publisher. 


HANDBOOK OF ENGINEBRING MATHEMATICS. 
Spratagen. New York, 1916. Purchase. 


By W. E. Wynne and Wm. 


HAWKINS ELECTRICAL GUIDE. 
nos. 7, 8, 9. 


Questions, answers and illustrations. 
New York, 1915-15. Gift of Theo. Audel & Company. 


HENDRICKS’ COMMERCIAL REGISTER OF THE UNITED STATES FoR Bvuy- 
ERS AND SELLERS. Twenty-fifth Annual Edition, N. Y., 8. E. 
Hendricks Co., Inc., 1916. Gift of publisher. 


\ HIUMAN SIDE oF THE RAILWAYS An authorized interview with ¢ 
dinal Gibbens by Ballard Dunn, March 1, 1917 Reprinted fron 


The Outlook, Feb. 28, 1917 Purchase 


PHE INORGANIC CONSTITUENTS OF MARINE INVERTEBRATES U. 8. G 


ogical Survey Professional Paper 102. Washington, 191 I’ 
INSTITUTE OF METALS Journal. vol. xvi London, 1916 Purchase 
INSTRUCTIONS TO LOCATING ENGINEERS AND FIELD PARTIES By | 

Lavis New York, McGraw-Hill Book Co., Inc., 1916 Gift of 


iuther 


INTERSTATE COMMERCE COMMISSION Hearings before, on March 1% 


24, 26-31, 1917. Gift of Clemens Herschel 
IkON AND STEBL INSTITUTE JOUKNAL. vol. xeciv London, i9t 
ast 
LABORATORY MANUAL OF BITUMINOUS MATERIALS rok THE USE oF S 


ENTS IN HIGHWAY ENGINEERING Ly Prevost Hubbare« N. 3 


John Wiley & Sons, 1916. Gift of publisher 


Lakcee ELrerkic Power STATIONS, THEIR Destan AND CoNs 
English translation Ky . Klingenberg Vew York, 19 }’ 
chase 


\ MANUAL oF FIRE PREVENTION AND FIRE PrRerree rion For Il 
By Otto R. Eichel New York, John Wilenw & Sons, 19h ‘ 


publishes 


MASSACHUSETTS DEPARTMENT OF WEIGHTS AND MEASURES Measure 
ments for the Household Ed. 2, Jan. 1917 Boston. 197 Gif 
of Department of Weights and Measures 

McCLINTIC-MARSHALL CONSTRUCTION COMPANY Report on the ail 
against the Isthmian Canal Commission, submitted to t Senat 


pursuant to act of Congress of June 24, 1914 By G. WG 


Washington, 1916. Gift of Panama Canal Press 


MeGraw Evecrric Raitway List, February 1917 New Yor ho 
Purchase. 
MECHANICAL HANDLING AND STORING OF MATERIAI vy Geo. F. Zin 


New York, 1916 Purchase 


rut MECHANISM OF THE LINOTYP! By John S. Thompson Ed. ¢ 
The Inland Printer Co., 1916. Gift of publisher 
MervrTaL SPINNING By F. D. Crawshaw. Chicago, 1909. Purchase 


SURVEY Biennial Report 
the Director and report on retracement and permanent monument 
ing of the Michigan-Ohio boundary Purchase 


MICHIGAN GEOLOGICAL AND BIOLOGICAI 


Lansing, 1916 


MINERAL RESOURCES OF MICHIGAN WITH STATISTICAL TABLES OF Pro 
DUCTION AND VALUE OF MINERAL 
YEARS Michigan Geological & 
21, Geol. Ser. 17. Lansing, 1916. 


Propucts For 1915 anp Priot 
Biological 
Purchase 


Survey Publication 


MINING MANUAL AND MINING YEAR 
London, 1917 


t00K, 1917 By Walter R. Skinne: 


Purchase 


MUNICIPAL ACCOUNTING. By DeWitt Carl Eggleston New York, The 
Ronald Presa Co., 1914 Gift of publishe r 


MUNICIPAL ENGINEERING PRACTICE. by A 
John Wiley & Sona, Inc., 1916. 


Prescott 
Gift of publisher 


Folwell, N. ¥ 


MUNICIPAL INDEX, 1916 New York, 1917. Purchase 

MINE GASES AND VENTILATION: A Reference Handbook Combining 
Theory and Practice of Coal Mining. By J. T. Beard Vew York 
Hill Publishing Co., 1916. Gift of author. 


NATIONAL ADVISORY COMMITTFE FOR AERONAUTICS. 
Second, 1916. Washington, 1977. 


Annual 
Gift of Committee 


Report 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Papers, Reports and Discus 
sions, 39th Annual Convention. Accounting, Commercial, Electrix 
Vehicle, General, Technical and Hydro-electric. 5 vols. May 1916 
Purchase. 


NavaJo Country. U. 8. Geological Survey. 
Washington, 1916. Purchase. 


Water Supply Paper 380 


New YorkK STATE ENGINEER AND SURVEYOR. 
1916. 


Annual Report, vol. |, 
Albany, 1917. Gift of State Engineer and Surveyor. 


New York Strate LispraRy. Annual Report 98, 1915. 
Gift of University of the State of New York. 


Albany, 1917 


New York TIMES INDEX. vol. 
Purchase. 


v, Jan.-March 1917. New York, 1917 
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COZONI Its Manufacture, Properties and Use Ky A. Vosmar Ne STEAM Boilers; their theory and design By H. de BP ld 
York, 1916 Purchase Veu York City, dws Purchase 
PeNALTIRG AND LIQUIDATED Ta ES iy W. b. King Reprinted STEAM ‘TURBINES i Treatise Covering U. 8. Naval P ! 
from Architectural Forum Is 117 Gift of King & King J Meyers innapolis, Md The f 5 Naval 
Gift of publisher 
PENNSYLVANIA REPORT OF TH COMMISSION TO INVESTIGATE THE IN 
CREASE IN THE COST OF ANTILRACITE COAL IN THE COMMONWEALTH STRAIGHT LINE ENGINEERING DIAGRAM iy Manifold & ] 
oF PENNSYLVANIA. ‘To the Giovernor and Legislature, pursuant t Francisco d Purchase 
Joint Resolution of June 15, 1915 Purchase 
Department of Forestry. Report 1914-15. Harrisburg Suavace Waress oF Massacnuserts U. 5. Geoleg 
ron saietaliaieen Water Supply Paper 41° Washingtor 191 ] 
» cricat. Nores on Hypnos a axp MINING SURVE’ I WW iH SURFACH WATEI SUP! I rit 1 rel s ; 
llearding Milwaukee, 189 Purchase Paci Blope Basi ms an Water Su 
PRACTICAL SHEET Metat Dvecr CONSTRUCTION; a Treatise in the Con 194 Part XII North Pa Lor 
struction and Erection ef Heating and Ventilating Ducts, by Wil Water Supp Paper 32 
iam Neubecker N. ¥ The Sheet Metal Publishing Ce on 
Gift of publisher 1S Part I] Sout Atlantic and J] 
Mexico Basins Water Supply Paper 402 Part 
ProriLe SURVEYS ALONG HeNRYS FORK, IDAHO AND LOGAN RIVEK ANI Mississippi River Basir Water Supply Paper 407 
BLACKSMITH Fork, Uran L. S. Geological Survey Water Su} 1916, 1917. Purchase 
ply Paper 420 Washington, 10K Purchase 
PELEGRAPHY i Detailed Expositior the Telegray = 
PROFILE SURVEYS IN THE COLORADO River BASIN IN WYOMING, UTAH British Post Office Ed. 3 By T. 1 Herbert Ve 
COLORADO AND NEW MEXICO I S. Geological Survey Water VacMillan C+ 1916 Gift of publisher 
Supply Paper 396 Washington, 2 Purchase 
PELEPHONY A comprehensive and detailed exposition 
PROFILE SURVEYS IN 1915 ALON He Rio GRANDE, Pecos RIVER, ANI ind practice of the telephone t B Samus G MieM 
Mora River, NEw MEXICO 1 S. Geological Survey, Water Sur K. B. Miller Chicago, 19% Purchase 
ply Paper 421 Washington, 10% Purchase 
PHERMOCHEMISTRY By Julius Thomsen, translated fron 
PROFILE SURVEYS IN 1915 1N Ska‘ kK k BASIN, WASHINGTON Uu.8 vy Katherine A. Burke New York, 1908 Purchase 
Geological Survey Water Supply Paper 419 Washington, 191 ; 
Purchase rue THIRTEENTH AMENDMENT AND THE GENERAL RAILWA Re 
By B. Lee Reprinted from the Virginia Law Review Vi 
PROFILE SURVEYS OF RIVERS IN WiIScoONSIN. U. 8S. Geological Survey 17 Purchase, 
Water Supply Paper 417 Washington, 1997 Purchase 
I ANGULATION AND PRIMARY TRAVERSE, 1913-1915 I S. 
ProGgkess of Feperat VALUA x. By A. M. Sakolski. Gift of author Survey Bulletin 644 Washington, 191 Pur 
Pernic OFFIC Fro Cin Service nd Business Point of View Prus-Con LABORATORIES Architects’ specifications hand k \ 
Ry John J. Hopper. Albany, m7. Gift of Register of New York proofing dampproofing, technical paint, ete. Detroit ( 


(County 

PeEBLO, COLO City Controller Annual Statement, 1916 Puchlo 
1916, Gift of City Controller 

(QUESTIONS AND ANSWERS RELATING TO MODERN AUTOMOBILE DESIGN 
CONSTRUCTION, DRIVING AND REPAIR ty Victor W. Page Ne 


York The Norman W Henley Pub. Co 1917 Gift of publisher 


KAILWAY STATISTICS OF THE UNITED STATES OF AMERICA, 1916, cor 
pared with the official reports for 1915 and recent statistics of 
foreign railways ty Salson Thompson Chicago, 1917 Gift of 
author 


KarLway Track Economics; a Tabloid Treatise Upon Railroad Prot 
lems, by August E. Liebmann, Chicago (privately printed), 1916 
Gift of author 


RELATIONS OF RAILWAYS AND SHIPPERS IN THE UNITED STATES An 
address by A. W. Thompson at the Annual Dinner of the Portland 
Cement Association, Dec. 13, 1916. Purchase 


River DIscHARGE, BY Hoyt, JOHN CLAYTON AND NATHAN CLIFFORD 
(;ROVER, 4th ed. rev. and enl. N. Y., John Wiley & Sons, Inc 
London, Chapman & Hall, Ltd., 1916 Gift of publisher 


RULES FOR DOCKING VESSELS IN Dry Docks BELONGING TO THI 
PANAMA CANAL, Mount Hope, 1916. Gift of Panama Canal Press 


\ SCHEDULE OF Civic Surveys. By A. C. Comey. Bulletin No. 5, 
May, 1916, Commonwealth of Massachusetts Gift of author 


SOCIETY OF ENGINEERS Transactions 1916. London, 1916 Pur 


chase 


SOME COMMENTS ON FEDERAL VALUATION OF COMMON CARRIERS. By 
J. P. Nelson. Spoken before the Richmond Railroad Club, Feb 
12, 1917. Gift of Clemens Herschel 


SPANISH. Commercial and Professional. By Teodoro 8S. Romero. 
Philadelphia, 1916. Purchase. 


Spons’ ELECTRICAL POCKET-BoOoK ; a Reference Book of General Elec 
trical Information, Formul# and Tables for Practical Engineers, 
by Walter H. Molesworth, N. Y., Spon & Chamberlain; London, 
BE. & F. N. Spon, Ltd., 1916. Gift of the publisher. 


STANDARD MBTHODS FOR THE EXAMINATION OF WATER AND SEWAGE, 
Ed. 3, Boston; American Public Health Association, 1917. Gift 
of publisher. 


Trus-Con Laboratories 


I SSED CONCRETE STEEL COMPANY Kabn Road Book ds 
crete roads and pavements Youngstou n, 1916 Gift 


Concrete Steel Co 


rine MILLING; a Treatise on the Practical Application 
Mill to Metallurgical Problems, by Algernon Ix M N ) 
VcGraw-Hill Book Co Ine 191? Gift of publishe 

UNIFIED ACCOUNTING METHODS FOR INDUSTRIALS Ry ¢ | Woods 
New York, 19177 Purchase 

U. S. GEOLOGIC ATLAS Eureka Springs—-Harrison Folic Arkans 


Missouri Folio 202 Washington, 19h 


Tolchester Folio, Marvland Folio 204 Washington 
1917 Purchase 


I S. GEOLOGICAL SURVEY Annual Report of the Lirector Tt 
Washington, [916 Purchase 

LU. S. RECLAMATION SERVICE General Reclamation Circular, Law ind 
regulations relating to the reclamation or arid lands v the 
United States Washington, 1916 


Irrigation projects 


List of engineering articles, reprinted from the th 
and 14th Annual Report of the U. 8. R. Service Washington 


1914, 1916 


Progress in reclamation of arid lands in the Western 
United States By J. B. Beadle Washington, 1916 


List of Publications of the U. 8S. Reclamation Service 
No. 3 Washington, 1916 


Tse OF WATER IN IRRIGATION By Samuel Fortier, N. Y¥ ed 
McGraw-Hill Book Co., Inc. Gift of publisher 


USEFUL MINERALS OF THE UNITED STATES U. 8S. Geological Survey 
Bulletin 624. Washington, rr Purchase 


VALUATION, DEPRECIATION AND THE Rave BASE By Grunsky, Car} 
Ewald and Carl Ewald Grunsky, Jr., N. Y., John Wiley & Sons. 
Inc.; Chapman & Hall, Ltd., 1917. Gift of author and publisher 


VALUATION OF RAILROAD RIGHT-OF-Way By A. M. Sakolski Re 
printed from American Economic Review, June, 1916 Gift of 
author 
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THE VENTILATION HAND BOOK; the Principles and Practice of Venti- 
lation as Applied to Furnace Heating; Ducts, Flues and Dampers 
for Gravity Heating; Fans and Fan Work for Ventilation and Hot 
Blast Heating, by Charles L. Hubbard, N. Y., Sheet Metal Publish- 
ing Co., 1916. Gift of publisher. 


WALLACE & TIERNAN COMPANY, INC. Protecting the Water Supply of 
Greater New York New York, 1916. 


—— The cost Hypochlorite vs. Liquid chlorine. New York, 
191¢ Gift of Company. 


WuHy Do THE RAILWAYS OF THE SOUTH ASK THAT THEIR FREIGH1 
RATES SHALL BE INCREASED At THIS TIME? Statement before 
the Interstate Commerce Commission, March 27, 1917. Purchase 

[Hr WORLD'S MINERALS, with an Appendix by W. D. Hamman. New 
York. Frederick A, Stokes Co., 1916. Gift of publisher 


GIFT OF CARLETON GREENE 


Ci NS, JOHN. Explorations in Central America, from Proceedings 
Royal Geographical Society of London, 1867 
Covuvretx, A. & HERSENT, H. Les nouvelles installations maritimes 


du Port d’Anvers Paris, 1879, 1880 


De ROUCHMONT, QUINETTE Notice sur le port du Havre Paris, 
1875 


New YORK BOARD OF WATER COMMISSIONERS. Brooklyn Water Works 
and Sewers. <A descriptive memoir New York, 1867 


REYNAUD, LEONCE. Memoir upon the illumination and beaconage of 
the coasts of France. Washington, 1876. 


U. 8. DEPARTMENT OF STaTE. Reports upon the survey of the boundary 
between the territory of the United States and the possessions 
’ Great Britain from the Lake of the Woods to the Summit of 
the Rocky Mountains Washington, 1878. 
— ——— Joint maps of the northern boundary of the United 
States from the Lake of the Woods to the Summit of the Rocky 
Mountains. 


WILLIAMS, J. J Isthmus of Tehuantepac New York, 1852 


TRADE CATALOGUES 


AMERICAN SMELTING & REFINING COMPANY. New York, N. Y. Safety 
Review March, 1917 


DEISTER CONCENTRATOR COMPANY Fort Wayne, Ind “The Table 
with the Capacity and Efficiency.” Feb., 1917 

DIAMOND POWER SPECIALTY COMPANY Detroit, Mich Power Notes 
March, 1917. 

FOUNDATION COMPANY New York, N. Y Industrial Plants. Des- 
criptive pamphlet 

SUPPLEE-BIDDLE HARDWARE COMPANY. Philadelphia, Pa. Monel Metal 


April, 1917. 


THWING INSTRUMENT ComMPANY. Philadelphia, Pa Pyrometers for 
Clay Burners 





THE JOURNAL 
Am.Soc.M.E. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY. East Pitts 
burgh, Pa. 


‘ 


CATALOGUE 1-A. Westinghouse Lightning Arresters. May, 1915 
2-B. Switchboard Accessories. Feb., 1917. 
— 5-B. Railway Accessories. Feb., 1917. 
LEAFLET 3164. Type C. switchboard Watthour meters. 
~_— 3892. Type E. Elevator Brake Magnets for alternating cur- 
rent circuits. 


— 3931 Westinghouse type 3-19 automatic electric range. 
—— $3937. Type 2-19 automatic electric range. 
3940 Type 2-19 non-automatic electric range 


A.S.M.E. Accessions 


CONTROL OF PLUMBING WoRK BY WATER DEPARTMENTS By Dr. Wm 
Paul Gerhard n.p Reprinted from The Sanitary Engineer 
Toronto, 1916. Gift of author 


GRAPHICAL CONTRUL ON THE EXCEPTION PRINCIPLE FOR EXECUTIVBS 
By Frank B. Gilbreth Reprinted from the April 1917 issue of 
Journal of A.S.M.E 


INTERNATIONAL WHO'S WHo, 1910-1911 
NATIONAL FIRE PREVENTION CONVENTION. Official Record of the first 
American, Oct. 13-18, 1913. Philadelphia, 1918 


NEw Beprorp (MAss.) WATER Boarp. Report. 1916. New Bedford 
7. Gift of Water Board 


New York City BoarD or Water Suppiy. Information for bidders 
forms of bid, etc. for furnishing and erecting fences around Hill 
View Reservoir in the City of Yonkers, and Silver Lake Reservoir 
in the Borough of Richmond, N. Y Contract no. 176 Gift 
Board of Water Supply 

——— Information for bidders, forms of bid, etc., for applying sur 
face treatment to waterbound macadam pavements at the Ashokan 
Reservoir in the towns of Olive and Marbletown, Ulster Co., N. \¥ 
Contract 182. Gift of Board of Water Supply 

PENALTIES AND LIQUIDATED DAMAGES By Wm. B. King Reprinted 

from The Architectural Forum, Feb. 1917 Gift of Messrs. King 

& King 


RAILWAY STATISTICS OF THE UNITED STATES OF AMERICA 1916 Pre 


pared by Slason Thompson. Chicago, 1917. Gift of auth 


TRADE CATALOGUES 
AMERICAN BLOWER COMPANY Detroit, Mic! 
‘Sirocco Service.’ 


DIAMOND POWER SPECIALTY COMPANY Detroit. Mich 
Power Notes April, 1917 
FLANNERY BOLT COMPANY Pittsburgh, Pa 
Staybolts. April, 1917 
TEXAS COMPANY. New York, N. 3} 
Lubrication. April, 1917 
VALLEY IRON WorkKS Co. Appleton, Wis 
The Beater. March-April, 1917 


Pusey & JONES COMPANY. Wilmington, Del 
The Super-Calendar. Feb., 1917 


PERSONALS 


I N these columns are inserted items concerning members of the Society and their professional 
activities. Members are always interested in the doings of their fellow-members, and the 
Society welcomes notes from members and concerning members for insertion in this section. All 
communications of personal notes should be addressed to the Secretary, and items should be re- 
ceived by June 16 in order to appear in the July issue. 


CHANGES OF POSITION 


Horace H. Newsom, formerly factory manager of the Perfection 
Spring Company, Cleveland, O., has become affiliated with the Standard 
Parts Company of the same city. 


L. C. WetcH, formerly connected with The Imperial Oil Company, 
Ltd., Sarnia, Canada, has become identified with The Midwest Re 
fining Company, Casper, Wyoming. 


JoHN D. RuicGecs, formerly associated with the Indestructible 


Wheel Company, Lebanon, Ind., has entered the employ of the Link 
Belt Company, Indianapolis, Ind. 


GpoRGE B. Preston, formerly assistant professor of steam engineer- 
ing, Columbia University, New York, has become associated with The 
J. G. White Engineering Corporation, New York. 


I. ALBERT BAUM has severed -+is connection as city engineer of 
Texarkana, Ark., and has accepted the position of assistant manager 
of the LaSalle Engineering Company, Chicago, Il. 
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E F. Reap has severed bis connection with E. Ll. duPont d nected with Kearney and Trecker ( 
nd Company, Penns Grove, N. J., and bas accepted a posi capacity of sales manager 
Celluloid Company of Newark, N. J 
JAMES H. Oak has resigned his position as general forer 
ECENGER, formerly heating and ventilating engineer with New England Westinghouse Company, Chicopee Fa Mas i ha 
an and Grylls, Detroit, Mich., has become identified with assumed the duties of superintendent of the National A mat 
es L. Pillsbury Company, St. Paul, Minn Machine Company, Brattleboro, Vt 
PHOMPSON, JR., formerly chief engin the T. A. ¢ JOHN J. CHISHOLM has resigned his position a iperint to 
plant at Parlin, N. J has becom ' it wit power for the Tenr ee Coal, Iron and Railroad Company at E: y 
( Kerr and Company of New Yor! Ala ind } take Ip mila luties with t New Or! Railw 
ind Light Compan New Orlear La 
} lormerivy chief deput rs 
‘ “Tf ou \ = epted t tion ¢ 
I I : , CLAYTON \ Sw E n issociated wit t WwW r 
Thlir St r Company Altor 
: ; — : States Portland Cement ¢ par Independence, Kan perir 
tendent, h entered the emplo L gh Portland ¢ Com 
W Mont ON has left the emp We ghous 
par I Kat t milar cap t 
I I Kast Pittsburgh, Pa and is a pted a positior 
Western Sugar Company, Billing Mont 
I _ ( 
1. Haw tormeriy wit the Ohio Cher ( pan : Way © Wit g. ‘ . BHOp engineer As 
( the capacity of manage is becor te sumed the duties production gineer with the Canadian Ingersoll 
Chemical Company, Ross\ i ‘ " " ‘ 
H. N ecome consulting engineer with Hat Robert H. Wa ACH n r D with t I gt 
\ He was, until recently. as ated with t Nate Arms and An Company, I igeport, ¢ the i t 
I New York, as president 1 tre xperimet ng ‘ j ) i 
t Is Met Compat Bost M 
\\ I i imed the duti f £ t 
Company, Canton, N. ¢ He w ! ! | E. Wa Ha S it 
' Western Railway Company, Poca tas, Va ‘ 1 Kol t , P ude ’ Pa 
Hie wa nt re ‘ I I W 
\ I It formerly connected with t McGill Meta | tone. Pa | S < 
Ind is general manager ‘ accepted th 
re f tl John T. R Compa I n, Mas 
i } FRAN H Sy , rivy t n g W ele 
| i s, f tant su ntend ; le ind Engin g Company, St. I M ccome as 
I 0 rme! assistant superintendent 
t wit t Tr tr ¢ i \ ( 
Panama Canal, Balboa, Canal Zon¢ I Lig Pow 
lent P ; Na . x . \ . i is I ng p \ i 
A HS , Iw nica gine . Ca I an GG. Scoy ‘ ted w L v M 
‘ | ( , Kingsland. N. J ant ir iring Associat Ludlow, Mass t apacit sup end 
Ar ( Comput Long Islar Cit wer and repair s ys yme identified with the J ( 
\ ‘ mpar ‘ n N J i echar i ngir 
H 4 War in the em] t St ng Blow At W. Sua RO severed his connectior S 
N York sa engineer, has tal the duties nd desigt : t La 1 Bowler Compa Houstor 
y , wit t American Oak Leat r Company Cc I 1 has ace 1 posit lesigner l lraft i 
1 oO with R. P. Clark a Comp gir t n 
TA L. Mvewut intil recently metallurgist with t Sy g GEORGE H. Jewel! s resigned as ft ~ : 
! g Company, Springfield, Mass as a pt the position Lytton Manufacturing Corporatior t ecome identified w 
ngineer with the American Chain Comp I Bridge Chicago office of the Builders Iron | of Providence, R. I., man 
rf *« icturer of Venturi meters ] > . rd g netrur ’ 
(iB S.J rmer designing draftsman of t N ROBERT W. ELLINGHAM has ome affiliated wit rt I 
Bement 1 ‘ pany New York as accepted the position « Machine Tool Company, Bridgeport, Conn new rporation 
m £ with the Lucey Manufacturing Corporation, Chat by the consolidation of The Standard Manufacturing Company at 
tanoog The Parsons Foundry Company Mr. Ellingham was until recent 
onnected with the Remingtor Arms and Ammunition Compar 
7 Bridgeport, Conn., in the pacit ) sistant s rintender 
H ©. HaGsTROM has become affiliated with the Elevator Sup P ; , ul ne apores id 
| ( In Philadelphia, Pa He was until recently con 
te \ the Elevator Supply and Repair Company. New York, as ANNOUNCEMENTS 
Percy H. THOMAS has been granted a patent for a systen 
‘ H. ANTHONY has severed his connection with the Willia trical distribution 
L. Gilbert ¢ k Company, Winsted, Conn., as equipment superintend 
ent, to take a position with The Allen Manufacturing Company, of PauL WEEKS has become associated with the Holt Engineet 
Hart Cor Company, of Stockton, Cal 
Bi AMIN ( SHAW has accepted a position with the Boston RALPH BLUMBPNFELD has entered th mploy of the Bayonne St 
Duck Compar Bondsville, Mass He was formerly associated with Casting Company, Bayonne, N. J 
the Warren Cotton Mills, West Warren, Mass., in the capacity of 
maste ne¢ WALTER J. Warper. Jr., has a pted a position with Rot 
Brothers and Company, Chicago, I] 
I H. HAWKINS, formerly connected with the Allis-Chalmers 
\ r f fa » ; *hils > ‘ Ye as ’ > neeocis ’ 
lanu turing Company, Philadelphia, Pa., has become associated AMASA M. HotcomsBe has accepted a commission as Captain in th 
} acing Des ‘ 7 » » Ne 2 ane ’ . q : . 
with the p hasing department of E. I. duPont de Nemours and Com Ordnance Section of the Officers’ Reserve Corps, U.S.A 
par Wilmington, Del 
AnTHUR TD. STancLirr, until recently associated with the Hawk J. M. SpitzGiass, mechanical engineer of Chicago, Ill.. has be 
‘ or , ‘ome . any »s ines f as ass . he F > . 
ye Portland Cement Company, Des Moing Ia., has assumed th come associated with the Republic Flow Meters Company of Chica 
duties superintendent of the Western States Portland Cement Com rl 
pany, Independence, Kan 
ALEXANDER ENGBLOM, formerly mechanical superintendent of Sid 
Lovis H. MeESKER has become affiliated with The Cleveland Mill ney Blumenthal and Company, Shelton, Conn. expects to go to Swede: 
ing Machtne Company, Cleveland, O He was until recently con- shortly 
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W. E. Best has severed his connection with the National Cash 
which capacity 


Register Company of Dayton, U., as superintendent, it 
he served for the past five years 


J. J. FLATHER is one of six professors who have been asked by 
the War Department to act as a scientific research board for the 
district of the State of Minnesot: 


CORNELIUS T. MYERS has devised a “ tractive factor’ formula for 
rating motor trucks This formula has been made the basis of govern 


mental computations on trucks and tractors 


EDMUND D. CAMPBELL, of St. Louis, Mo., has been commissioned as 
Captain in the Engineers’ Section of the Officers’ Reserve Corps, and 
assigned to active duty at Camp Riley, Kansas 


CARLYLE D. BIDWELL, mechanical engineer with the International 
Harvester Corporation, Akron, ©0., has been transferred to Milwaukee 
Wis., as plant engineer of the Milwaukee Works of the company 


WILLIAM F. DurRAND and CHARLES P. STEINMETZ have been elected 
members of the American Philosophical Society Professor Durand 
has also been elected a member of the National Academy of Sciences 


DANA W. WILBER, of Rochester. N. Y., has been ordered to Madi 
son Barracks, New York, with recommendation for the rank of Cap 
tain in the Engineer Officers’ Reserve Corps, from the War Department 


CLARENCE E. BILTon, president of the Bilton Machine Tool Com 
pany, Bridgeport; Conn., has been elected president of the Manufac 
turers’ Association of that city. to succeed James G. Ludlam, resigned 

WILLIAM D. ENNIS, since 1907 head of the department of me 
chanical engineering in the Polytechnic Institute, Brooklyn, N. Y., has 
been appointed Major of the Ordnance Section, Officers’ Reserve Corps 
under date of May 5, 1917 


EpwIn J. Peirce, Jr., production engineer of New York, has re 
turned from a trip to Kansas City, Mo., in the interests of the Auto 
matic Bookkeeping Register Company Mr. Peirce is making a spec 
ialty of organizing for increased production 


FREDERICK U. Conarp, formerly with the Jennings Lace Works, 
trooklyn, N. Y., and now employed by the Public Service Gas Com 
pany of Newark, N. J., is at present on leave of absence on account 
of military duties. He holds a commission as Second Lieutenant in the 
Engineer Officers’ Reserve Corps and is stationed at Fort Oglethorpe, 
Tenn 


CHARLES WHITING BAKER has retired from the position of editor 
of Engineering News-Record and has become consulting editor of the 
journal FREDERICK E. SCHMITT, who was associate editor of Engi 
neering News from 1902 until its consolidation with Engineering 
Record as Engineering News-Record, a few weeks ago, succeeds Mr 
Baker as editor 


JOHN P. FLIppeN, formerly chief engineer of the C. H. Wheeler 
Manufacturing Company, Pittsburgh, Pa., is now district manager of 
that company’s interests in Western Pennsylvania, Ohio and West 
Virginia, with offices in Cleveland and Pittsburgh. Mr. Flippen is 
operating in conjunction with the Baker Dunbar Allen Company, con 
tracting engineers 


FrepD. A. GEIER, president of the Cincinnati Milling Machine Com 
pany, Cincinnati, O., and a former trustee of the University of Cin 
cinnati, has made a gift of $25,000 to the University which will be 
known as the Fred. A. Geier Students’ Loan Fund. The annual inter 
est is to be used to provide loans to students of the codperative engi 
neering course who need financial assistance 


WILLIAM H. WINTERROWD, assistant chief mechanical engineer of 
the Canadian Pacific Railway, has just returned to this continent 
after an absence abroad of over 3% months. He accompanied George 
Bury, senior vice-president of the Canadian Pacific Railway to Rus 
sia, which was visited at the request of the British and Russian Gov 
ernments in connection with transportation problems. 


APPOINTMENTS 


Epwakp FLap, consulting engineer, of St. Louis, has n aj 
pointed to succeed John Kennish on the Public Service Comn 
Missouri 


ArTuur S. Hawks, formerly assistant chief enginee: t It 
Sulzer Bros-Diesel Engine Company, St. Louis, Mo . iD 


pointed chief engineer in the company 


JULIAN KENNEDY, Vice-President, Am.Soc.M.E., of Pitt g 
been appointed a member of the State Committee on I = 
M. G. Brumbaugh, Governor of Pennsylvania 


WILLIAM SMITH has been appointed general master 
the Brandywine Works of the Midvale Steel Company, Coates ] 
He was formerly associated with the company as assistant 
tendent of the special forge department 


CHARLES R. RICHARDS, professor of mechanica ngit rt 
the University of Illinois, and head of the department since 1911 
been appointed dean of the College of Engineering and director « the 
Engineering Experiment Station to succeed Dr. W. F. M. G whe 
has become president of the Railway Car Manufacturers’ A 


AUTHORS 


W. KNIGHT is the author of an article on Explanation t | 
ures of Materials, which appears in the May 10 number of 1 Lime 
can Machinist. 


J. Paut CLayTon has contributed an article entitled |} 
Cooking in Small Cities, to the May 5 issue of the Flectrica erie 
and Western Electrician 


WILLIAM T. DONNELLY has contributed an illustrat: 
the Problem of the Wooden Cargo Ship, to the May iss Interna 
tional Marine Engineering 


C. F. HIRSHFELD presented a paper on Some Low 
Electrothermic Processes at the Detroit convention of t \ 


Electrochemical Society, May 2 to 5 


JOHN A. MATHEWS presented a paper on Comments t | 
trical Steel Industry at the May 2 to 5 meeting of the An | 
trochemical Society, held in Detroit, Mich 


SAMUEL S. Wyer is the author of Electrolysis Dan 
Single-Trolley Electric Railways which appears in Vol. 2 N 11 of 
Case and Comment, The Lawyer's Magazine 


H. CoLe Estep, editorial director of the Penton Pub ng Cor 
pany, Cleveland, O., addressed the Philadelphia Foundrymer \ 
ciation, May 2, on The Cleaning of Castings 


ALLEN F. BREWER is the author of an interesting article in the 
Engineering News-Record for April 19, comparing the suitability and 
cost of portable frame buildings with canvas tents for use in moder 
military encampments 


RICHARD G. WILLIAMS presented a paper on The Grinding Whe 
A Connected Link between the Electric Furnace and the Automobile 
at the 31st general meeting of the American Electrochemical Society 
held in Detroit, May 2 to 5 


Victor W. ZILeEN is the author of an article on Reversil Steam 
Turbine for Driving Locomotives, which appears in the May 1 issue 
of Power. This article deals with the preliminary design of stean 
turbines and with locomotive turbine performance 


CLAUDE HartrForpD has contributed articles on Up-to-Date Methods 
of Selling Steam, and the New Station of the New York Steam Com 
pany, which appear in the April issue of The Heating and Ventilating 
Magazine and the April 15 number of The Bulletin of the National 
District Heating Association, respectively. He is also the author of 
an article entitled New High-Pressure Central Steam Plant. which 
appears in the February 6 issue of Poser. 
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THE NEW BOOKS 


LL books received by The Journal will be listed under this heading, generally accompanied by 


brief descriptive notes. Works of special importance to mechanical engineers will be com- 


mented on at length by members and others peculiarly qualified by reason of their experience and 


training. 


Engineering Chemistry 


Engineering Chemistry. By Thomas B. Stillman, M.Sc., Ph.D 


I.ate Professor of Engineering Chemistry in the Stevens Institut« 


of Technology, etc. The Chemical Publishing Co., Easton, la., 


1vl6. Cloth, 5% x8% in., 760 pp., 150 illustrations. $5 

lhe present edition of Engineering Chemistry is fully up 
to the reputation of its ancestors and is a fit memorial to its 
noted author. Notable improvements over the previous edi- 
tions are tound in the chapters on coal and coke, asphalt and 
paving materials, coal tar and derived oils, and gas analysis. 

The work is planned primarily for the use of analytical 
and testing laboratories, for which it is invaluable. Although 
containing only 760 pages, it gives in excellent form methods 
for testing many of the common engineering materials. In 
addition to the chapters mentioned above, it includes methods 
for tron and steel, alloys, cements, building materials, oils, lubri- 
cants, soaps, paints, paper, and water for industrial purposes. 

The general treatment of the various subjects may well be 
illustrated by the ehapter on coal and coke. In this chapter 
there is given, first, in brief form, the technical methods of 
analysis and, then, in more detail, alternative and more exact 
methods. After this there follow notes and comments on the 
analytical methods, forms for reporting the analyses and tests, 
and, finally, specifications of large consumers of the various 
kinds ot coal or coke. The determination of calorific value is 
described in a most satisfactory manner. 

In the chapters on alloys and on oils and lubricants, Dr. 
Stillman has colleeted a great deal of information which it 
would be difficult to equal in another work of the same 
SIZ Phese chapters will be appreciated especially by those 
engineers who have been confronted, for example, with the 
necessity otf determining quickly the composition of a sample 
ot white metal or of detecting the presence of grease in a 
lubricant which has been found unsatisfactory. 

The deseription of asphalt and pavement materials, and 
their physical and chemical examination, has been so ex- 
panded as to make this a chapter of great interest to municipal 
laboratories and highway engineers. The various asphalts and 
mixtures, methods for the examination of bituminous road 
matenals, and the essential constituents for road construction 
and maintenanee are discussed in considerable detail. 

Since the book is of most value as a manual for the labora- 
tory, it is not surprising that the author has found impossible 
the inclusion of lengthy theoretical discussions. Usually, only 
sutficient general deseriptive matter is given to familiarize the 
chemist with those properties which are dependent upon com- 
positions or conditions which may be tested for in the labora- 
tory. While the effect of various ingredients on the hardness 
and other physieal properties of iron or steel is stated clearly, 
we have found no mention of the different modifications of 
ferrite. 

On the whole, the publication: is a most valuable one and 
one whieh should be available to every chemist or engineer 


interested in analytical or testing work. 


CHarues L. REESE. 


Steam Boilers 


Steam-Boilers. By Ii. deB. Parsons, B.S., M.E., Consulting Engineer, 
Member of the Am.Soc.M.E., A.S.C.E., Soc. Naval Arch. and Marine 
Engineers, etc. Longmans, Green & Co., New York, 1917. Cloth 
6 x 9 in., xvil+ 377 pp., 157 illustrations. $4 net 

This book was written by a former professor of engineering 
and now a prominent consulting engineer in New York at 
tirst as a series of lectures to his pupils, and later, by certain 
changes, as a general book on boilers and collateral matters, 
such as the chemistry of combustion, fuels, boiler fittings, 
chimneys and other means of creating draft, smoke prevention, 
boiler coverings, ete. The first edition appeared in 1903, and 
the edition under review in 1917. Its purpose is to give its 
readers some general ideas concerning the matters mentioned 
above and of features of construction of the various common 
types of fire-tube boilers. Of water-tube boilers there is very 
little said, “ because the manufacturers of such boilers issue 
complete illustrated descriptions and dimension sheets.” 

The author’s aim is apparently not to go far beyond gener- 
alities, although he has evidently looked closely into details of 
construction, ete., and in them is well versed. He has sue- 
ceeded well, and while designers of boilers seldom look into 
books, except the A.S.M.E. and similar Codes, young men will 
find the book very helpful, and any one interested in the sub- 
ject ot boilers will find it a vood book to possess. In some 
respects the book is not up to date, as will appear below. 

The diagrams were evidently prepared for this book, and it 
is gratifying that they are not taken from trade catalogues. 

The book is what I suppose would be ealled * analytical,” 
rather elementary, but sufliciently advanced for most purposes, 
and the illustrative examples are well worked out. The 
material is original as far as practicable in treating such a 
well-worn subject. 

The early pages of the book are devoted to temperatures, 
specific heat, latent heat, factor of evaporation, combustion, 
cause and prevention of smoke, methods of firing, kinds of 
fuel, and definitions of fuel, combustible and efficiency. 

| observe that the statement is made, as it is by many per 
sons besides the author, that a large combustion volume is 
necessary for good results. I never accepted this dictum | lly, 
for | have found that corrugated-furnace and locomotive-typ« 
boilers give as good gas analyses as others. 

Chapter V begins with a general definition of boilers and 
the distinction is made between “ boilers” and “ generators,” 
the tormer being the fire-tube types and the latter the more 
modern devices for containing water in tubes and drums. 
Here, and in several other places, the author states that the 
“ generators ” contain less water than the “ boilers” in propor 
tion to their relative horsepowers. If the author should com 
pute some of these volumes he might modify these statements. 
While speaking of the two types, the author calls them, except 
here and there, “ fire tubular” and “ water tubular”’ instead 
of the more common fire-tube and water-tube. 

In diseussing the rating of boilers I think the author at 
taches undue importance to the arrangements of surfaces. 
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He speaks of tube plates of boilers not being very effective 
heating surface, but I have always considered such plates of 
fire-tube boilers nearest the firebox as immensely effective. 

I have stated that in some particulars the book is not up to 
date. Among the reasons for this statement are the engraving 


of the end of a eylindrical boiler which is made in four see- 
tions and a central patch instead of a head in one piece; a view 
f a horizontal return-tubular boiler (Figs. 11 and 12) with 
both heads flanged in, which violates the principle which he 
lays down elsewhere that heads should be so placed that all 
joints can be riveted by a machine; the view of a vertical 
boiler (Fig. 15) which has a brick ashpit, and a cast-iron plate 
under the base or mud ring, both of which prevent calking 
the lower joints without raising the boiler; a fire-door opening 
formed in part by the mud ring and the remainder by a 
forged ring solid with it; the reversed flange wide and flat, 
both ot which have caused disaster in many cases; and a form 
of smoke-box covering which leaks air to a serious extent. 
Present-day construction employs a cast-iron ashpit which, 
at the top, is narrower than the mud ring and thus permits 
the bottom joints to be calked without removing anything. 
It also forms fire-door openings by flanging the plates and 
permitting the water to surround the opening. It is well to 
mention these things because the young engineer may feel 
justified in copying designs shown in a book by a prominent 
author. 

It would have been well in discussing the submerged-tube 
plate vertical boiler (Fig. 14) to have called attention to the 
complicated nature of the stresses in the upper tube plate and 
cone, the bending of the former when subjected to the test 
pressure, and the best manner of staying the cone. It may be 
well to call attention to the depth and double riveting of the 
mud ring in this figure, both of which are never employed 
except in some very large boilers, and then probably without 
sufficient reason. 

A curious error in detail of boiler construction is given in 
Fig. 13, p. 81, in which the lower tube plate of a vertical 
boiler is flanged outside of the firebox inner plate. 

In describing the different methods of supporting boilers it 
would have been well to have dwelt upon the importance of 
supporting all shell boilers at two points in the length, and 
mentioned that any such boiler regarded as a girder, is sub- 
jected to only an insignificant stress from its weight if sup 
ported only at the ends. Mr. Woolson’s elegant three-point 
method is described but insufficiently praised. The method of 
supporting Lancashire boilers is that generally used, viz., by 
employing several supporting cradles; but even that boiler, 
long as it is, should rest on only two points. This method is 
employed in the Galloway boiler shown in Fig. 19. 

There is very little to be said concerning matter relating to 
marine boilers as that is orthodox, but it would have been well 
to mention the great diameters, great thicknesses of plates, and 
high pressures employed at the present time, as for instane: 
on the Aquitania and the new Britannic—recently sunk. 

Reference is made several times to good steaming boilers, 
but to me it has always seemed as if a good steaming boiler 
is one that is large for its work, or that has a very strong 
draft. 

The chapter on chimney draft is useful, but it would have 
been more logical to place it in another part of the book 
rather than between the descriptions of boilers and the 
materials of their construction. 

The chapter on Materials is good and the A.S.M.E. Code 
is here made use of. In this chapter it is stated that “ Many 
boilers have been exploded by permitting water to collect on 
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top of cast-iron stop valves.” Is it possible that this is true? 

In the chapter on Boiler Details the use of the elastic limit 
instead of the ultimate strength of plate in determining the 
thickness is advoeated, which is, of coursc, correct. The late 
Mr. Leavitt is the only engineer that I have ever known to use 
this method. The boiler braces shown on pp. 200-201 have 
the usual defects of being able to straighten out where bent, 
and bringing most of the stress on one rivet. 

The matter relating to riveted joints is deficient in illus 
trating a defective and obsolete type of joint in Fig. 75, and 
in not pointing out the defect of the prevailing type of butt 
joint used in this country, viz., that of having a narrow strap 
on one side of the joint and a wide one on the other. The 
defect is that the joint is non-central resisting, and therefore 
one which bends under stress, causes the plate to crack, and is 
likely to cause explosions. Tests of joints and experience 
show this. Nor is the advantage of butt joints with the straps 
of equal widths and all rivets in double shear in doing away 
with these defects mentioned. 

It is gratifying to see that drilling holes from the solid is 
advocated, and I feel that this and the use of butt joints with 
all rivets in double shear are sure to be features of American 
boiler practice in the near future. 

I am glad to see that the author condemns domes on sta 
tionary boilers as being useless and sources of weakness. | 
should advocate condemning brazed copper steam pipes, as 
they have caused St veral severe explosions. 

Under the head of Boiler Fittings the down-dratt grate is 
described and it is stated that for grates of equal area the 
capacity of a down-draft grate is greater than that of an up- 
draft. This is doubtful, inasmuch as in the latter the fire is 
drawn away from the fresh coal, and not through it 

The chapter on Mechanical Stokers is seriously detective 
because it gives nothing about the widely used underfed 
stokers known as the Taylor, Riley, Westinghouse, Combustion 
Engineering Co’s. Type FE, and Jones, nor any illustrations of 
chain grates which are so eflicient in burning the western high 
volatile coals. Neither does it mention pulverized coal 
ciently, which has so recently become prominent and b 
to be of immense importance to the railroads in utiliz 
poorest coals and lignite, and in maintaining stead) 
pressure. 

The matter on Artificial Draft, Incrustation, Corrosion, 
General Wear and Tear, and Explosions does not call for 
special mention, but it is gratifying that a book now states 
that “ Explosions occur when the steam pressure cxeeeds the 
restisting strength of the metal structure,” instead of attribut- 
ing them to mysterious causes. 

Other matter relating to Chimney Design, Smoke Preven- 
tion, Testing Boilers, Boiler Trials, Boiler Coverings, Care of 
Boilers, and Superheaters is good. 

F. W. Dean 


Stresses in Wire-Wrapped Guns and in Gun Carriages. [iy Lie 
Colden L’H. Ruggles. John Wiley & Sons, Inc., New Yor 
Cloth, 6x9 in, 259 pp., 94 illustrations. $3. 

This work, which explains a number of the important engi- 
neering principles underlying the design of wire-wrapped guns 
and of gun carriages, was originally prepared for the use of 
the cadets of the U. S. Military Academy. Its chapters deal 
successively with elastic strength of wire-wrapped guns; 
determination of the forces brought upon the principal parts 
of the 3-inch field carriage and a disappearing gun carriage 
by the discharge of the gun; stresses in parts of gun earriages; 
toothed gearing; counter recoil springs. 


SOE ES SESS HEI ALY PORE LE OIE OF SII OS 





